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thr 



GGT 
qly 



GAG 
his 



ICGl 
GTT GTG 
V a 1 lev: 

111. 
TGG TTT 
c y s p h e a 



AGG GTG GTG GTG AAT TGT GTG AAG 

arg val leu val asn ser lej asn 
^ re: i . 1 

GGA AGA GTG GGT GGT GTG ATl' GCG 

a thr leu arg a 1 a leu 1 1 e a 1 a 



1141 
AAG TTT 
1 y s p h e 



GGA 
gly 



GAG 
asp 



TTA GTG 
leu leu 



TTC 
Phe 



GAA 
glu 



GAG 
glu 



GAG 
glu 



117 1 
GTG GAA 
val glu 



GAG TGT TTC GAG CTA TGT GAG GAA 
gin cys phe asp leu rys his gin 



12 01 
GTG GTG 



GAG 
■n : s 



GAG 
n: s 



TGG AGG 
n y s ser 



AGG 

ser 



AGG 
so r 



GAT 
asp 



1231 
GTG ACC 
val r h r 



GGG AGC GAA GCC TGT GGG ACG GTT 
arg ser gin a la cys a la thr leu 



TAG GTG 
t y r 1 e u 



ATG 
ne 1 



AGG TTG 
arg phe 



AGT 
ser 



phe 



GGA 

gly 



1291 
AGG AGT 
thr ser 



AAT TTT GGA AGA GTA AAG ATG GAA 
asn phe ala arg val 1 /s met gin 



1321 
GTA ACG 
val thr 



met ser 



GTG GGA 
leu ala 



TCT 
ser 



GTG 
val 



GGA 
gly 



1351 
AGA GGA 
arg ala 



CCA GAG TTT AAT GAA GAG GAG CTG 
prD asp phe asn glu glu his leu 



1 3S1 
AGA AGA 
a r q arg 



TCG 
.ser 



TTG 
leu 



AGG AGA 
arg thr 



TTG 
leu 



GCC 
ala 



TAT 
tyr 



14 11 
TCA GAA 
ser g 1 1: 



GAG GAG AC A GCC ATG GAG ATG ACT 
glu asp thr ala met gin itet thr 



1 4 1 



AGC GAG GTG GAG GAA G1 



14^1 

TGT AAT 
asn 



CTG AAT AGG ATC TTA lAT GAG ACA 
\r^:\ a s r. nor 1 1 e \(-:: ' / r a s r thr 



A'C:' 



AAO' AG'2 TA;- gag r:- p_ tGT GGT GAT GTG CGG GTG A^'G TGG CTG GAG AAG ATG GGA GAG 
1 y r * yr - - n ala ser : i asr leu arc; leu thr trr ier.; gin asn :r.et ala 7 1 
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TTA o':::- ..^/vJ ta-;- agc atg ."":a ■.:";a^ gac ca:^ agt tac ctg gg-: ggg ggc agt gg: 

G" ■.■ -1 : G -: :i G; " \: : ic^::. ^ - l Tet ---i: 1 asf. Gis nyr leu ivrc val 1 y S'-r-r v^l 

G-;: G''G 

.*• o--. ^ - . /'i A.'-\ !1 .G ■ . 1 ... ..•■.1*-. ! o ■ . • '...^AG . ■-. . -o I ^^-i '--j: ^ .... . GAj ■..7^.--^. 4. -o 

G : :G : o 1 n ;"i P i Gt- 2; e r s o i a £ ri \- a ^ . e q ' i: q 1 s o r \^ j 1 v a i 3 e r g 1 j asp t h r 1 o :.: 

: - J : : b 3 : 

GGA GGT GAG GAG GAG GGG GGG TGG GGA GGG GAG GAG GGG AGC GAG AGG GGG GT3 GTA 3GG 

sor pre as'C^ qlu a?c: qly va- cys ala qiy qln tyr phe thr qli.; ser qiy lej vai qly 

1 Sc^ 1 S9 : 

;GrG C"GG GAG GAG GGG GGG GAG GGG GT^ AGG AGG GGA GGG TTA GAG GAG AGA GT 1' AAT oAG 

o u : eu la -]lr. a'a a G^ a 1 u G>a pht.^ sor thr qly q 1 y leu tyr qiu thr val asn glu 

192] 1 9bi 

GGG TAG AAG GTG GGG AGC CCC ATC CTA GAA GGG CAT CCA GAA TTC GGG AAG CTG ACA GGG 

va ~ yr- Gys lea val lie pro ile lea qlu a la his cirq gla phe arq lys iej thr leu 

1931 20:1 

ACT CAC AGC AAG CTG GAG AGA GCG TTC GAC AGC ATG GTT AAC AAG GAT CAT AAG AGA ATG 

thr his sor lys lou gin arg ala phe asp ser ile \^al asn lys asp his lys arg met 

2 0^1 2071 

GTT GGA AGC TAG TTC GGA GTT GGT TTC TTT GGA TCC AAA TTT GGG GAT TTG GAT GAA GAG 

phe qly thr tyr- phe arg val gly phe phe gly 3er Iv'S phe gly asp leu asp glu gin 

21c: 2131 

GAG GGG GTG GAG AAA GAG GCT GGA ATT AGC AAG :TT CCT GAG ATC TCA GAT AGA CTA GAG 

q 1 p h e '/ d 1 tyr- lys q 1 l; pro c i 1 a i 1 c t. h r lys leu pro glu ile ser his arg leu glu 

2 151 2191 

GGA TTT TAT GGT GAA TGT TTT GGG GCA GAA TTT GTG GAA GTG ATT AAA GAC TCC ACT CCT 

ala phe tyr gly gin cys phe gly ala glu phe val glu val ile lys asp ser thr pro 
■ref 4.1 

:: 2 2 : I 2 2 51 

C'lC GA'^^ AAA AGG AAG 'IGG GAT :G"^T AA2 AAG GGG GAC ATA GAG ATG AGT TTT GTG GAG CCC 

val asp lys thr lys leu asp pvo ass 1 \as ala tyr ile cln ile thr phe val glu pro 

^.y. 2211 

TAG GGG GAT GAG TAT GAG AGG AAA GAG AGG GTC ACA TAC TTT GAG AAG AAT TTC AAC CTG 

• yr r ]-.■-■ a p 7 ; •.; tyr 7 I rr.oT lys nsr. =• r-i val r hr t y r ph^ qlu lys asn phe asn lea 



a 1 ryr a r q .=i r •.: asr. thr vs 1 1 eu thr thr net. his ala phe pre tyr :le lys thr 
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isp T.O:: 1 V:- lys Ivi; ':.h:- 



AT'!' AAC CA'^ GA'r CCo C^T GA':' GCA 
: ^ o as:-, a ^ : . t: r r c asp a 1 a 



AAT -"."AJ GG^ ■"^..:A 



GAA GTA GCC CAA GTG ITT TTG GGT GAA ATT 
ci 1 u vai a 1 a rjl n vd 1 che lo-a a lei i 



•rr: GGT GAT GCA AAA CTC TAT GGA CAT CAC 
:-r- aia asp pvo lys leu tyr ar:; his his 



AAG TTG AGG TTA TGr; TTT AAG GAA TTG 
'. : r.r--^. I'-a v.r.-:- A/.- o^a che 



ATG AGA TGT GGT GAA OCT GTA GAG AAA 
:r;ot dra c:\'s a\\- qla a la va ! q A: 1 \'k 



A/^C AA^.7 GG': GT'"' ATG AGG GCA GAG GAG AGG 

a:^n iys arj lou ile hi aid asp gin arg 

2821 

AAG AAG CTA AAA GAG AAG CTC AGG GCA ATG 

asn lys lea lys glu asn leu arq pro rPiet 

2 SSI 

GCA ATA TTG AGA GTT GAG ACT CAA AAG AGG 

pro lie phe arg val glu ser gin lys arg 

2 94 1 .971 

TGT GAA AC"^ GAG TTG TCA GAC; GC^G AGC TAA ' -AA AAG GGA TrT TCA TTG GTG GAG ACT GTG 

cys g.;u thr gin leu ser gin cly ser OCH 
1 1 e ; 5.1 

3 03 1 I 031 

GCC GTG CAA CCC TGG AGA AGG ACT TGC TGG llAC TTA AAA AAT GGG AGA TTT GCC ACC CAG 

■091 



GAA TAT CAG CAG GAA CTC AAA AA :^ AAG TAT 

' ; 1 u t y r g 1 r; gin glu leu lys lys asn i y r 

. 8 31 

:-r:z gag cgg aaa att cca gaa ctg tag aag 

. le glu arg lys ile pro glu leu tyr lys 



".AC TCC TTC CAC AGA TCT AGT TTC AGG AAA 
tsp ser phe h_s arg ser ser phe arg lys 



3C61 

GAG TGA GTG TAG ACl 



I'GA TCA 



GAA GCT TTG GGA TCC CAG GAA CCA 



TGG AAT TAT TCC CAA ATG GAG TGT GAG CAG 
3.B1 



GTT TTT GGG ATA GTG GGG GGT GGl" GGG ATG 



.211 
i".' '\ T" 



AG'l AAG T.:A AAl 



AGG AAA AAT G;G'. 



3 1 
AAA ; 



3391 
GAA TTT "^A'- 



TTA TA-- -^AA G"^-"' AGG G^^Ca AA-^ 
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:t caa acc act ga: 



3A C-AT ACA CGG TAG TTG GAG 



GAG CAT ATG TAT AT^r Ar,r TAG PAA AT; 



GTG TAG TAT GTA TTT TTG TCG 



: 8 1 1 



■ILT L.-T':- TTG ATT TCA GAA GAT TGT GCT GTC TGT 
: 87 1 



GAA GAA AGA GAT TAT TTG /.GA ATT AAA TTA 1 AT ATT TTT AAT ATG AC 



■A AiA /.GA ATT GGA AGC 1 AA AAA AAA AAA AAA AAA 



AAC TGC 



F:ef 1 . 1 

Sequence of BAC19 usi.ng primer HC5S11, which spans 
r.uclectides 3-22 of 1: hG: cLtNA.Exon sequence is underlined 
and represents nucl€'OtL(ic5= 32-57. 

CTCTCTGTCTT CATAT CTTC3AGGrTATAAAGNATTATTTACTAAAAGAANATTCANGC 
TATTTCATTTAACTAGGTCAGTTTAATCAT(3TATTTCCTATAAAGC;TTAGTCTTATTAAT 
TTGACAAAACAATCAAAGAATTCAAAGGAGA"^CAAGTATGCTACCCTGAAGTTACAGC 



..■ G ' G . :::\:\ [ G ^ V 2 ■ 2. ..' 1 ■:2'._2 -. ^ .2-. _-.G-2"..22 _ G2 _'22i2'^. S 1 1\ 1 ''j'...'AA,."l22'^G.'-aGG^h ^ ^ 
\ 22.^ !22 A;22 /■. A 2 2 2 2 2 2V-.,2 2 2 G - ^ ^A222i222 .l ^ _G oGj^^ 2 ^a^j !^.„G i ^ ^j^^jtAGc ^ ^ 
: T G G T G a T G G a T T G a a 1 2 2 C G G a (2 A G G A A A G A G G A A T G G A G A G G G G X T G T A A G N G G 
: ':.^AATNT"!'AGTGGAAGG GAGG AGTATGTTTNGAAGTGTTGATAGTTAAGTGNGTGTA 
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Ref 2 
S e q u e : 
n u c 1 e ' 

ATT 3 3 

■:;t-::aa 

■JTA 
' 'TT : ^ 



;Ar': : 
^ ^ :;-AA. 

^ 7 AAA 



"".ce of EA'AO usir.q primer :i 5 A3 1 01:> , w:ij_cr. rpans 
:!^ides .^-■'-'S( of Exon sequence i?. under 1 ir.ed and 
:.Gnt..5 no! . e c :. c;e ; 5".. 0-7;) J, 

3TAGT AT : : .]c :iT i f A :;^.TCTT_;-T7\;yr 3:rrrATA3 aa;:^ 

3 3;:'AT 3GA3 :^C.Ch :^AAAAAA :- rAAAGCAArAGAAAAATTT jAGG':ttaa:a 
AAAAGAGAAAAAT I'::AAAG"i GTT :T :TTAAAATAC :AT : r3TAGATGA":TG 

:t-:;ga ;at a:att :^'^:":a\5ta ^g gap 3GGtt :g ::ta 3Giaaggggaaggtgt-;9TT 
\ AfA ^ :g : AA :-tga-:a:aaag^i:; :-: ? :aggt 3':; :a3 ::agta tttga ^ :ta ^g : tt 
:'Af' : ;aa ^ aa^a :a"aC' aaa' ;t ArTAAGAfAGA'd'G pggg :t ;^ 3t 3at :a:g :g r 
f L' :^A : A\ r ; tg ; :aa'j ::g :*AGTf-ATA :aaa ;;agg Ar at :a fG Ar 3 : :aa 
.: :aag':a : : : : tg :g:' r g :i --gg^'a :a:aga :;tta ;a : : rri :a ^ ^a :5a 

^GT ; ^1 :TG'"- -iT'^'^ A\Tt ^AATAA:-. : riGLAGTT-fAAGANTTAAGTT TTTTATTA': 



■J 3GAAAG T. 
:GG^"VAX:(.G^(.; 



ATAAA^ 'G- A\ / AT ';AAG ]^ 
■ T'l :^TIIArr::'^3AAGTTi'AA: 



; T 'f A A G N A A A A 'i' i J .G 1 G AAA T 

:G':taa 



n ■ J 

MA. 
T T 

ifiA' 

:jt 



AJiA" 

\i lAfJGT' 

\A ^ r ^ 3- 
:AfG TG';;- 

TAA ArG 
TGAAGT' 
AAAT a: 
A-^^tJGA 

■::a:jaaa' 
AAA z A 
^Mi:<: TG' 
a:t(;-( ;a] 



I t i-A( ■ 

f (. •• 

: !.:. an(; 

riTTT : 

f I'TTT^A.- 

A-\MAA : ' 

ta-;aa; 
:;ag"' 3a 
tutat • 
gaaat 
:ATTn:; 
: :-::ga " 
: fTGf:'.; 



■or prr:--i 

: f t. he cDNA. 
■■rt;.; n.:-le:oi(. 



whioA ofari;: 

: n e :p.en':-c. i ; 



-An 



GAT' 
TTA 
.*'Af A i' 
T 7-AG 

:aattt: 

G .1 " f J A 

^- :tg j: 
; : :.:g:j< : 

rTGi3Gf 



TAAN :T^T-r-2GAT(o:TGGTTTTGTT : :T :TTAATTAA ^AG 

tagtt-:t-:t':ttgagi.7G ::f;ACGAAAAGTGAGA ^A 2 :a GA 
■.G ArGTGAAGTGTTG 2 TA JGAAGAAA ::agat ^ia: Ar :;a 
;i3agaggaaaai:;i:ai:;tgg :tggga pa rGTGAAG':GGGGA 
^AA^JGG :f":'ATTTGGT ^AAGGG :tat'.;agat :}agaa :aga 
a.M'ITT r-TT'iTGG'rG ;taana: :t' :t stga stgaga 

' C G a T T Mr T G T T A ■: AAA A [i G T G A 7 G G^ ■ .: : J T A A A AT ■ 5 G G AN 

A G < ~ ■ G N G A G G t I ; A *3 G A 1 1" ;a: I ] I T f ; G G ( I G. A G A 
natttatt:catttatgtatttttga ^a ::\iga3Tutg 3nt 
;a :.:Gtg 2iJAGi:;Ti:GTTGi.; ::atgtt:]aa:t:tta:ait:jgga 
G ' A :^ g 3 : : G i: a a a n ^ r a a t t 3 g g t a a a t ■ :^ : g t : j g au n g g i: 

A^^JTTI;rAAAGfA■l:K(-TGGG:Ji'i 



?qu( ^r.<.:e 



hA(- 



: S 7 , w h : 



n ffar.- 

■;oi (3c:i.t.n c e 



-epr* 



.t.:? nil :o e :A : 



Af;:f AA^A : AaC :AAGGG.. g:AGA: G A^.iAAA3A;-A-,ATATAG:T:;A/fMi^GNIJG(G\ATGA 

TAArA:;:;A 5TN'A7 ;-acttag7:;aag7( aggaatt :;ggga(a:7^7 3AAGT7;NATnAG(7:A:G 

TGI k ■ ': h T A : A T CG-. ■] N N TA^ T .'A-TG A T ( A: T G G A A 7 7 A C G G G T ! :A3 A A 3 G A G A N /\ (7 A N G- G N A 
T T 7 G r A N T A 7^ A ; ■ A N G A G .\ >A^ A G ' 7 G G- G G A 7 A T C ^ G G A A ( 7 A G G K A A G C G A A (3 G G T T G A 
AG 7G /^ANGNAAC GG AGi7AG A ANG G AGGGK 7TGAN AG7'MC;NGGGGNNTGGGGGGNTN 

gtgnangggtag::g7t::gnaagaagagngnngttgaant3ggtttkganta 
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c :axkaga ttnttgnaacgn: 

A JTTCTACAAGTTTGCCCTG: 



T ^GATAATTNTTCirATTTT-: 



;gtag:;cttcctttgtagatttattgaaaatgtttc3t 



I : T T C C: T A T A A_A G A GTGAAANT CANTTTGAATCGAITTGG 
CTCAGGGAATTTNi^AGTTACTGCAATAAATTCAAATAT 



:cagaggaaatcatctttcagat:^ggi:agtgattggccagtcagcaggagaagc 



TG CTTAT GC CTTG TTTG(5TA(::ATTGTGGAAAAACACACTTTAATAAATACGCANTCATG 
CG TGAGTAGCC AT GGTGC AT CGCGCCACCCCCCAGTATGGCAAAAA TCTGG TG A G AG T 
GGATTTGGGAATAATTGCATGGTTCCTGGGATCCc'aAAGGTTCCAGAAGTGCTGGC TG 



ATCAAXGGAGTGTAGAGTCAGTCCTGC'GTGGCAAAAATGTGCCATTTTTTAAGTACGA 



agcaaaggttccttcttijcaagggttngtagggcc 
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HCA. 



HC-. 

Hc: 



: PTKQFKTCSKTF L 7 rt^ l FVPC I PKHTQFYT I YTNH LYVY PKYLKYCSQ 



PCPA •■LHHHQwPt.r Y Jt IK 

: AA K S FA K A R N I A T C I K F K IJ 3 [j [£ P P S Q P L ? : C I Y G R P G G P V F T R G A F A A'/ L H r i Fi Q N P E F Y D E I K 



HC4 

Hc: 

HC :< 



HC; A IELPTQLHEKHHLLLTFFH\^SCDN3SFGSTKr:RDVVETQVGYSWLP'LLFCGRVVTSEQtn 
K: AA :ELPTQLIiEKHHLLLTFFM\^SCDN3 3? GSTKKRDVVETQVGYSWLi'LL?:PGRVVTSEQH I 



HG2A PVSANLPSGYLGYQEGGMGRHYGPE:? VJVDGG?.PLLKISTHLVST\'YTC'DQHLHNFFQYC 

K: AA PV3ANLPSGYlGYCEGGMGflHYGPE:r.WVDGGKPLLKISTHLVST^'YTQDQHLHNFFQYC 

F'-'-: 

HCx 

" G 



.f;A:-G-: .gp;:-: ; /g- :g r : p:;^ p;--- -.gg -f ag ..f?;-, 
HA--*r"'"^F'."G : : : : : p. : ag^fp' 



N:EiC'P'Pir'FPsv:pMi:ipFWP^L?:j>::HEPPPTiscp:-'P/ 

MGFPPI : PNQPFFVGV-CrJEEDFITTTVTRV 

:r'vrr[-: p'/p^: :"gf-"g : ^ gggvg.'gt'^'^pfaapg^ggpgpgafg 
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KIAA 
r 3 



HC :::a 

r. : AA 
: a *^ 
HC4 

HC3 
HCb 



: H',".'A^CHE:EGi::":iLR;" 

: H A : H E E "i L E H E E ' 



'.-KYA: 
VF'VA-. 



KAEFV 
KAE? 



^a:;eykt 

.■ASEYKT 



'HEEETKSr^TTILKPSAEELTSN 
'riEEETr'SMTE"! ErtPEADFLTSN 



E E H : 'E : a; E- ; i E E A E ;EE E E E : E E 3 : Ev F A E ;■■ E A p A r ^ E E T E A r :r : : A L ._ E E A E F L A I : : 

EEE:A-7-EEiiEE ^E,:.HE' ■^^EYlKr ATKTF. ACK /H E EE.EKrJ^TG A :.E- E • JE S EEVE 

TQAM EEEr-PMSSE^'EAESEEQTE'EEEEE T EK L -^HE E E A EQVJVVCE E- - E -'R K 



(E-uihe r r. 



KEEEYEWEEEEVE ' 
EEEE iE.;WEEEE\'E : 



r:sriACEE : 

r: AlACEL : 



YfiHAAE;T\"'NM: 



;ee'keepnq 

; EE' K L E [ ; X Q F| E P A - Y H H ^ r : T \' ' ' N r EE t : P H 



KLEK f SWEFFEI lAf. 5MATYLEEE:JEIKL'I^E3QE^E 
HVEhjMSV;FFFA: IE? STIAQH E I ET:: I QL 
S A E C" E A F F F EE. Nlf ' ?. E f VJ H K L Y F N [ : 



PFE-QE E 
KLEAEPKSF! -"^PK 



'^PA. 



:qkfgd 

:Q'KFRD 



PKAYHHAEHSLELA :7-:A E:EQYAE 

PF ;YQNEE[)i'nEENr'EEDii' a:wkyke 
EFMDE •■aae^'S'".:as[):"'S reqk 



Refs 



HC2A 
K T AA 



NPrv-Ei -^:nANHSLA^''5AF:RCFT;TTE;:,E;FVr]^C:LN :i-:Z 3 — EF'APCrE;i]A'.'i.h r: :'}<.Fi:FL 

N P :^ A 3 F: t J AN H S L A^ ' t' : t . R C F T FM D P . E F\' F (. ' I N > J . ' I E — E F'A P C; D P ?'A' L FI-E ? . F t- : F L 



EC--] 
HCl 
HC 3 
HC5 



I ?KFE^,r:V!JYSEA;j?E.: CC LT ].HDP. EF*/FE E : N [) I 3- -C ; FS PF. DPJ-A'LAFE.'K FE FL 

ALEETF.PATHSVAKFE.r t^CFTEMDF. ECVFKI>:VN M : I3 — MFSECiDEP.TLCE.)':^ FDFL 

ETE^r/EFLNTE EAl^FEE DELS^^MDF E-FVF;; I : KEC YPI'JVE Sfv EYS E EN Pf \'EfE , i.FXDFE 



HC2A 
KIAA 



r vv'cn'hf h y i pln f 'a - - 
rvvcnhfhyiflnef:-]-- 



-i'FGFE'REQF.- 

-pFGi- ar:::qr- 



YC'DPC'L- 

YC^DRC^E- 



-D'; ; .LTDEF 
-lE;: .LTREF 



F^C4 
HCl 
EC3 



HC2A 
K I A A 



HC4 



QT:CNHF:HYI PLNLFM AFA?.FK].QR '-C'EEI-.L E^CESRSY 

QEVCQHEHF: PECRP:F SANI PDPI/F PEEE TC'EL,HAERMPE': EVTrJEF 

R: ICEiiE.HYVTENEPCi LETP PAS E'3 PEVEE; AT|2 QSS- ;F3TNvr.Dr,K.I ARMFEE: --\'PF 
t:EADTAPTSPEPEIE; ^ C.$^E, ;S(:SSFQDri?. I/.EMFF)} /i'ERVPA 



Cadne r :.. 

EC n^,.t 
C R N H F L \ ■ G L L L R E G T , ; E Q E F F' . E - 
C RN H E E\ 'G L L L RE ^ 'GT.- EQE FF. E - 




- \' R L i A I £ ^- ' L ?;i 1 L E I ?■ H S F I' [ I R ^E E P]:; E (. ' A R : A T 
-\'RE AI^ ^'EF:nLAIKHSFr;DP^'AEREE(^AR: AT 



R Y T A r £ I ?; T : L A I k h a f d t r y o f- f; m c ■c^' a k : aq 
*R}c AEA* e.keee:aeeeeeceeef !■ F'Ec;^c : a;- 

E:E/EEE EEEAiE EE EE EE Ev : EAR'.A'-: 
'C^' A'/;' A T E: : EEEEE! EE'E 'E'.'F' FEY 'F^'EF- ^ AA 



1.1 



: ;-A E ■ 



A ; y-E 'CA. :-: e-.a : ; e: 
.A pfp3*[:ag-kyve EEs: 



: pqkgstepn 



: e:e 



YEPF"EEEEEEE : ^ EE/.GREY: YECAAXEEE AEREEFECG- 
YXEEYGMEEErE-:ER: YEEE: ^ Pr'YE'NTSri. GSREEESCtJE 

■/EE ere: i:-:E r.E eee^eee: fEiYRCEp:r ; at:: yfee- 
y:e : e: ae: ::. e e-:-;;ee:-r;- e; te.-ey ee . e- 



-F-TEP--AN--RG£ LS 

-CTAT khansvet: es 
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-G:]Ai^PYTTET?;:: 
;-G:APPY77PTr-::: 



VRNA73RGSL: STDSGNSI.PERKSEKSNSLDi-jriCv^S^: 

vpna: pf;g:- l:p7PGG^:o^FPPr;:^Pr:p:;plPr'HC'QS p 



Refs 




n 7 : P Ri: ::=SF.GGLIF- PGA T G F P Pv GI J TGPN 7RQS 

--:A:P77NHAPSP.ASLASLD3^;RST^]Er;SGE?:TI)^JCF^ I FRFP 

LTKRG; FLL73h'SGR^:flT 

LKT5G- IVLGSr.PYRC^VN- 



2.1 



PG2A 

K :aa 

1- a t 
PG A 

Hc: 
P < 
p ^■ 
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1 


C zo T criange; mis-soMse 
r.utat-io.n chanqing codon trotn 
a 1 a n 1 e to valine 




. ^ '] 9 


A to G cl'iar^qe; silent mutation 


3 


22 7 7 


G to C change; silent mutatiC'n 




2 6 5 3 


C to T change; silent mutation 






A to G change; niis-se^nse 

mut alien o hanging ccdcn from 

1 y ;t i e to glutamic acid 




"7 -? 


C to T change; Gilon,t "■.utaticr, 



B. A-ter native splices 



I so tonm 


Di f f erence 


Nucleotide (s) 


Consequence 


1 


exon deletion 


1806-1 944 


premature, in-frame stop codon 
loading to the production of a 
truncated, most likely soluble 
protein 






net we en 28 b'^ 
and 28 58 


additional, m- frame 4 8 nucleotide 
exon that contains a stop codon at 
the second codon, which wc-uld 
lead to a truncated, most iikely 
soluble protein 



These ditreiences may be found separately or together m various corr.b mat ions m the 
different human ClA5E'-5 i so forms 
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Ist partial exr^n ( nu ::le jt i des 37 9 3 t 3 95.'^) 

: :ag ::tgt :A-^3-37iA-3 3t :a:.taa3-3tt-:':aa-:g 3tcatttccatga 3G 3ta ^ 
A :;tt : :tga3aaT': : t :tg tag^'Catga 3 tat ta: :t-:aat-:tgaac :ttttt 

r TTA rGAAT(3-.;T(^ATAC:T3CT :.:CAACATGTGCTTG'r rCTTGC ATATCTTCC 3A 3 
GTAAGAAAAGAA'IG A rTTAA-":TAAAA':;AAT'?AT7':AAG3TAl^ 

2-d excr. (r:L. : le : ti 5::09 t.o 59'! r) 

G ::T :a rAAAAT^;G':GGGTTA-: 3TTTGTGTAG AAGTCAAGCTGCTGCTGCAGCT 

tggaggaggagaa'jAtcgggaggatgttcgatgtgagttgcgagtagggg :a 
3 :ag •:ag77G'::tgA'^g-3'3-/:^t :gtgttgagagaagtggggggtggcg rGGAT'3 

G': 3AAG-3GGAAGGGTATi3:TTGGTG-!'J':AT':TAAAATG ^aa^^atgaagg 



3-d ex:n {nu zle-:-t ides 136^:-2 to 13:731) 

GATAAG':TGTTGAG :'GGTGl^i:-TTG TGGGAAGA 3 AAT i;' AGG AAA'.ri AG AAAGG 
AAA3GTG TGA 3TGGAAT TG A'VAiI^GGTGGT AAGTTGTi: AG 3ACGTGGAGGGA : 
G :TGT--^T::AAA:'::AGAi3i^ 3GAAGGl'GAAAA'rGG'::G':;'::GG I'TTAGGTAGGTTTA 
GTTG::^:A7' 3ATTT^'3'3A7' JGTTT'';GGAGA'3GT::'TG I'GAGI'TTAGAG GTAATGG 
■rGGTTG : G^i^T^'l'^'TT'lGTTGGATTG 

4tn e:-:.-n ( r. u r 1 e^: t i.des I^^'-^S to 17037) 

TGTTG 3AG TTGA 3 A'3GAG AAA 3'::;ATGT TTTG ATTG'3AG TTGGAGAT AGTGGGA 
GAT A 3 G GG AC GAG TG G G 'VC GGAT'3 AAGAA'3 AAGAAGG AGGGGG TGCG ATTA 
AGGA'3AAT:3TGGGG^'TGGG^':ATAGGAGG-GAATAATT7r3AATTTGAAAAGAAi3 
TG'3AA7^AG7G<:TG7C^TCCTT'3 GTATGTTGGTGGACATG7GTGTGGTTGATTT7 

T(:a7 



5t::i f::.:.;:!) ( riu-rl'=-:-t id-i J I33S3 to 19463) 

TG 3G 3 :GG A T :3GG Lj; A AT'3TL-; 3 t^l' 3 GGT TCAG l" GGT A'3 AAGGAGTAGAAG ATG 
G7GAA : G'3'3GAGAi3 7A<.:7':i:;GAA':'GTGA7<3A7GTGGT7GGTi3TGGAT'3ATGAA 

AAAT 3 :7Gat :agA'333T ::a^^ta ::;gaagt 3-3ATTGGi'GAGCT(^t:cAT :aagg 

' ^Ai^CT :AAGAGG/'.7:^':]3--.C'A1^GTA3TTTTCATCT(;7GT .77ATGTTTTGA 37 A7 
otn ei-'Zn { n ucl^-: t i i-es 1333M to 1^'95:) 

GAGCAAAG(.;A-."A7(33^GGTGi:TAGi:Ti:7 s'IC: 7G^TGC:A:3 G3.AAAA 3A 3AG7TG7 ' 
GA :AAA 3T :A 3TAGGCAAGT 3GTG-GA3AAGTGAAGGGATi3TCAAGGGCCGG 
CTG3AAGA3G :T T7 GC TGCC^TGGGGAAG 3 3 3 3CAGA 3GGG A(3ATGA7GCGG 
GGCCGGGC7CCAGGT31^GTTGGACTGGC^G^TGC:'^^G^'""^''^^^'^^^^^'^.'^.-.-^ 
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7th exon (nucleotides 2092^ tc 21015) 

t:aaat':^cctat2at ^tatttci'iv^act ::■?.! a :- ggaac 2a :C'3attt2cag32 
:iAAAi :.aaaa: tti:-agatggaA'3aaa3ac<:agagacai i'ggggggaaggt 

AATGAGAAGGTA ^AT A A GT GA :-TG AGT :GGG AA 2 TTTGT GGT AGTT TTA :GT 
3th ex:-':-i ( nu 1 e : t i :le s 2 5 7 r r. 358ol) 

■3GT :TAA7TTGA :GT^' ri'GTTGTl'l 3 3TAG AACAAAGG 3CGAi3TTAGATGAAG 
AA3 3CTTGATGAGTGGGAATG I G-GGTA'3AGAAGGACATTTAATCATGGTGGA 
TATG :AGGAAAAGA1'TA2^GGAG-G.TG'AGG.AAAA3AAACAG :23AATGTGATTTG 



:)ta ex..:i ( i .u .-le . 1 1 :le s 272^2 ':o 2 7 3'/G) 

Gr3A2TGAATi3AT 3GT'37T(3 7 T3: 2 ATTGGGGGAG-G CGAGGTGGi3CTGTGG AC TG 



[■AAA 3A 2-\ 3 : :tggt 


; 3' ;A=?G FGTTGT 3A 3GGT 3GTGGT:3AATTGTG TGAAG 


'rGTi3P2rGAGA ^TACC; 


-. :7-TAC7n GA 3TGA'3TGGT T7GGAAGACT:'"GGTGGTGT 


2:a T'G;; ^^'aaggt-.aag 


7 7 3GGA77;GTTi3TT 77v:77'C^'T 3TTAATT 


10th ex.jn (n.cle 


c tides 28732 2873-) 


AGT3;AT'3GCTAA2GGf: 


■'GG71'17A1'G1'GTGTGGTAGTTTGGAGA(:TTAGT'3TTGG 


AAGAGGA ^GTGGAAG AG TG 31 7 GGACGTAT:3TG ACC AAGTCl^ TGG AGGA 3TG 


GAG 3AG:AGGATG3A' 


: 3TGAj:7*GG-3A:3G3AAGGGTGTGGG7\7^GG TT TAGGI'G 


7: TGATGA :;gttga3T' 


7T7i3'3A'3GGAi:37^G7'GTAAGAi3TTi:AAAGGAGGTGAG 






1 1 tri exLTi ( n-..L:le 


^■tLdee 31743 t^:: 37204) 


TTAi377'3AT(::TT'TTT': 


77TTT77TGAGTi3ATGGAGAATTTTGCAAGAGTAAAi3A 


TGGAAGTAAGGAT 3T' 


3GG7G(3GATGTTTGGi7GGGAAGAGi3AGGAGAGTTTAA 


TGAA3AGGAGGTGAG^AAGATGi3TTf3A'3GA';^AATTTTGGGG7ATTi:AGAAGAG 


(3AGA3AGGGATGCAI3. 


\T(3Ai:7'(:i:T7 TTGC7AGGGA(3GTAi:AGGGAAGCAGAT 


AGGT7(';7CTCAT(;CA3r 


3/.GT 


\ I'- n c. ' r.- :cl 


A • 73 7 3 A'..' A'77 7 7' ] I 3^J/^^GC7i GCiA 3 3/aA 3 T 3 3 T'J lo 


AAT 37 3AA7AGCA7C' 


r7A7A7'7ACAGAG'7 ■:7^AAATGAGGGA/7rT7C AGC^AAG 


ATGG7^3A3A7i3C7TA': 


G 3Al'C r :ATGTACA ^GTAAGCTTT 3G1^GAGA3AGTGA 


A13GGACACCATT': 



:3th exon ( n' : c: 1 1;- j :. i de ? .:3c 33 to ^Sbt'j) 

73G73'AAAA37A :7T3T :AC'T 3 AATG7G7C^TCAGAATTGCG AAGAG^^A^''''^ A 
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14th excn { nu - leo t i i- 'S 3&125 t :■ 3'^2-''-S) 

z r 3TTcr : :ag ^l'ttatac: i?t 3-:^t-:t :t':t-:a"^ aatatttcttccaatgt-3 :t 

G 3AGGAGTCTGTi:TG:^ :TCTtA-^. 3GAG ACCCTGTlA-.GCTGACGA'3GATGGGGTGTG 

:gca 3gccac;tacttcacG':agagtgggcti:--':;tagg-cgtc gt'3gagcagg 

: : 3 :G-GAGCTGTTGAGGAi:Gi3T TAGAFG Ai::;AGGi3GATGGi:i:;ijGGGCTGGG 



exLTi ( nu :: ie-:) t ia-.-c -1 'J 1-56 t^: 4 0G/'7) 
AATT Z^.-Z'v 3TGATGGTCTT'A: GGTGl GTi:'GAAG ^GAGG'^TTAT ATGAGACAGT 

TAAT A^ 3GTGTA :AAi:A::Ti:- 3':gatggg :a'i G':;tagaaggggati':gA':jAA r tg 
::ggaai3 :tgagagtgag:i gai':a-:-gaag : t g g a-^ ag a g t tgg ac ago at gg 

G'rAA':-AAi3 GTAGGGGGGi3AG\' :T'3'3GTGGGAGG I'GTTGTTAG 
:G*::i exC'Ti ( nu-:: l'-io::i i^; ^07 55 •;0--:S9) 

TAA'3GA-3AGCTTTTTATAT T TTGTTG GTGAG G.ATGAT AAGAGAATGTTTGGAA 
■:::::TAGGTGGGAGTT(3'3rTT'":GTTGGA':'GGAAATTTGGGGATTTGG^ATGAAGAG 
GAGTGT-3TCTAGAAAG.AGCGTi3GAATGAGGAAGGTTCi:':GAGATG tgagatag 
Ai:TA^;AG G'rAAG-AAAAGTGAr'r'::GGTGG'3G':T'3AGGTGGTAGACTTTAG 

-xon :i^-5 4G 307 t- *;^3^6) 

AAGGTTTATAAAGTGrT3G'3'r 3TT'3TTAGGTAi3 '3GATTTTATGGTGAATGTTTT 
3 3TG'3AGAAT':TGT-3GAAi3GGATTAAAGA'3TGGAGTGGTGTGGACAAAAGGA 
Ai3T'ri3'3ATGCTAAGAAG i3TATAGAAAAATTTAGAAAAAi:'rAACCATGAAGG 

I:vh '->:on ( r-jc Leot i i-rs 4':.G50 4::4;:.o) 

r'3TT'3T':'3 3TG 3 Gt TG'3G T GGT '3 GGGG TTA'3 GGGT AG AT A'3 AG ATGAGTT TTGTG 
'3Ai3i3'3G^GA3TGTGATGAGTArGAGATGAAA(^ArAGGGTGAGATAG TGTGAGAAGA 
A 7 T T 3 A A G G 4' 3' G (3 G A <3 G 3 T 3 A T i3 T A 3 A G G l\ G (3 G G ^G T T C A G G C T G (3 A (3 13 G 
G 3GGG 3TGGGGGAGAGG^iA3AT(3AGGA3;TAGA3;AAGGAACAGAG3'GCTi3AG 





G 3 ;'AG(}i3GT rGGC3* 3;iGA3' 3AAGA3" 


3 3-J ;GAT3'AGGi3T3G'G3 C 


:agaA'3 




:g:g aagg 3AG :gaa3 •3ag ri;'GG'":A:'33 


. "3' -GATL'AG V 




1 :^-h 
A'3AG3^ 


-:-:c ( r, c 1 -^-jt. i i- • 3 3 A; 64 :. j - 
i3/v :TTG 3GTA3^G^TG^!3-\ 3GT :T 3ATGT 


: 3 7 ) 

333AGTTTGTTTT(3AGAG 


3GATTG 


AA-jT3 


G 3 3ATTG^AAGAGATGA7^G-AAGAAGA 


3GG TGGA13TTAGGAGT 


rGGGAT 


TAA Z' : 


AGGAGG 3i3GG?GAGGGAAA 3AT 3t3TT 


3 A 3A']r:i3T(3GTGGAAGG 


3TGTGT 


3G GA!j 


3TA 3TGTAAATGAG 3GAAGG AAAAGG A3 


;AG3TGGGAGGTGGT 
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;:i3t ex-:n { nuc le^jt ide.? o2398 to 6.?5^i8) 

T :attta':ttctcccaca(:t-:.;atatt rT':ATCT-:.'AG ATi3T 33tgaag-:tgta 3 

AGAAAAACAAGC GTCTCATCACGGCA 3AGCAGAGGGAATAT[:AGCAG^3AA-: 
r :AAAAA 3AAGTATAAGAAGCGAAAAGAGAAi:i':TCAGGCCAATGATGGAGG 

3AAAATT :':agaagT':.;tagaA':-;g :aatattgagagttgagA'3tgaaaa3a 3 
:;taagaa':'agggcagaG':;ag3G':;tcttcctg tgg ^at 

ZZn^i ox:-r. { nuc le.:-*: ide:i - 3040 to oJ2-^;) 



■":gt :ggtgtgttttgttaatttgagG'Aagt'.:(:ttgcagagatgtagtttgagga 


AATGTGAAAG 


3gagtt^;tgaga:3gggag': TAAGAAAA 3 :catgtt<::attggt 


■J 3 A 3A :TGTG 


ZGCGTG ::AA-: :G T GG AG a AGGAGTTGCrGGT AG TTAAAAAAT 


:3GGAGATTTG 


:GAGCGAGGAG'rGAGTGTAGAGTGCGTi3ATGAGGGAGGAi:TG 


T 3GAA 3GTTT 


3GG AT G';:G A 3G-AAGGATG'3AATT ATTGi'^G A AATGGAGTGTGA 


: :agattttt 


jG C- A T A':: T GGG-'3 G.GTGGGi3GG A TGGAGG AT i3GGT ACT CAGGG 


A r 3A ZTGCGTi 


\TTT AT T7vAAi3rL";TGTTTTTGG A': AATGT AGO AAAGAAGGG AT 


aaggag':ttc^ 


:CCTGCTGAG'i'GGGGAATGACTGr;CCATCTi3AGAGATGATTTG 


■.:tgtggggga^ 


:ATGTGAATTTATTGGAi3TAAi:T(:'AAATTGGCTGAGGAAAAAT 



■ 3GAAAAATTATGGAGGAGTGGATTCAAAGTGAATTTGAGTGTTTATAGGAAG 
' 3G AGGGG A AA:;: TTGTA'3i3 AG TAGGAAAG ATT TTGAAT A AATC 7 AG AAAi3GGA 
AGGGTTAGTAGAATTGGAAAAATGATGATGGTTGGAAATTTGGGAG'^AGATT 
ATTTGTGAACTTGTTAi:(:CTTTTGGTAATGGTGGAGTAATTGCTGTATAGTTAT 
r TT Ti37 TTT AT T ATT AC TGT TAG AT TAATTTAAGATGC AT TT AT AGAAGAATAC 
ATTCAAAGCA'::TGATi3TAi3i3Ai:;ATACAGGGTACTT(3GAi3CAGTCAG':CAAAA 
ATCA :AGATACTGCTTT'::ACTTAAATi3GAAACAATTCTCCGATAATGCTTTG C 
TTTTTTT I'TTATGTC ACTCTTGTGT ACTATCTATTTTTCTCCTCTCTGGGACCAA 
■ 3TTTi:TTTTTATAAAGCAATAATATGTCTGTTTT"'CATTTCAGAAGATTGTGCTG 

TCTGT :agcatatgtatatcag :tacaaaatatattcaactttgacttcttttg 

AG AAA 3 3ACTTTAGGAAAAGGAGGAACAAAGA':ATTATTTGAGAATTAAATT 
ATATATTTTTAATATGAi:TGTGAGCTTGACTGATAATAAAGATGTAATAAGAA 
TTGCAAGCTAAAAAAAAAAAAAAAAAAA 
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1 Z' T C T C T G G G T T A 3 T C A C T T A G T G A C T T T A G A T A A G T T T 'IT G G A AT T T T A T G G G T C T T A A T T T G G T G A S T T T T AAA A T A 
AGAAGGGGGGGTTG^GAGATTTGAGGGGT 3ATGAAGGAAAAGGATAGGAGGATAAAAAGGAGTGA :A FA lAAGGTTG ATT 
GAGCAGGAG TTGGA AGGGTTAGATAAGAG TGGAAGG':'-: GTCG'^AGCATGA Z-AA' :AGCC/-.TAii JG :TGGAGTGAGGA :GjC; 



GAGGA': :gaga :;ga :aggggaagtg 
A ;ag.i :a vagta.-^gga zttT'T tgg ztg 
tt^tgat ;'aggaaa :aggtgtcgatg 
tatat 5aggta ttt t rgttaat(^a 
GT' ;;aa zaaataaaga\ggg.^ ggc; z 



■"G:'AG:iGGAGAGGA. 

agagaggtg::aai:- 
agattttat :;G':-( 



;gatt aggggagaaG':ttata..;atgt ig v: zagggtgg r :g 
;ggtg taggagg ttagg i^l'GGTGTAT :tggaagggtgta ft 
; T G ■ r G : aa ag g a 3 g c a g z g ag t a aa t ; g a t z aa aa t g t 3 : t 



tt^aa:' i'gtt: 
AG :;Ai^': a-^aga 

TiZATTT :GTGA 

AG :;i3AT :;ttA':: 



^gatggtaaaatttga 3Ttag!^tatgag :l;aagggat :agcag :agtgga :a 
:\A TA :agag A.-.AL aatgt ttgagttgttta :ataacagg iv: tg ::t ::gaaaaaaa 
gaaaaa :,aca :ga;; r :ttg': aaa zgaag tg zt gtg tagagggataggaggg tgaa sgaggg/^gt : :ga :g taa'Z' ;gaag 

TG::TGATAAG ^AAG ;:^GAA':AAT\AAAAAGAArGGr.\AGGAAAGATGAGAA-3TG'.: .: ZAAGGATGG :GA .: ZG .GAT'^GA : ZG 

T:G^GG : GrGG : :tg zaggggatl: :tgt!";tg ":ga ZG^■\ cy A':GAGAATAGAArGG'::A zagggal'AG r :ga:t :gti:'gt : ;c 

GGTGG : rGTTZAGTATTTAGGAT TGGAG; ;TTA3 TGTZGG TTGAA AAGTTTAAGTT ZA'ZTGTA^I'^AAAGA TA TGGTAGATG 

ag:agt g:agag zz'A zggt': aG'Ztagtgagat 3 :A3GC': A'rGTT ::attggG'3AGA3ggaaataag 1':aa::g :aai::>gta-3a 
: :: it; ::aaaagtg \tgtt :t :at ft v-: t^ tttgt :tt':gcttt :ttttl; rGT i gg t'ZA'.: :atgt':tgT':g 
r V :tgt': tta ^t't^a^' \g tt r : rn 'ig 'I'tgtt rGT^ :t!::gtt gg ■:tgaaatgi :gaaaga . :ggtagA':: g 
g: :; riZCAi ggt ^attc: :t 3G 3AGAGCA'r'rAATGAGTT(:T'TG:;ATTi:;i:;GAG':ATGA'3G :tttgaG'3GAT 
:tg ::aaaaaaa :taisg :t ^gattaz-azttatg :agtgatT' :tgtggtgtg [ i ^ t^zT'^g ::a ^tgagatz g 

GFA :; ZAGGATTAZTG'ZGAG TGA ^G :GTi:-Ai3AA(3GTGAGTGAG ::G--:'":A'r':^;^^'r'GG TGATTTAATTGAT': G 

A'!' g:ga ;;gtgtg fA'^atagaggatgaaizttgatag : i taaggaa 3TTi:;TATTGT':AGAAAGr';G r- :T'.;a:t :tatgat':t 

TC; :ATAAGG pat tat TFTT'I CTG :gAT!::TAAA3AT rTTi:-TGGGAATGi;;ATATAAG-::TTAGTGTTT PTTAATAGGGAiZTAA 
AAATAGAGAAAT'Z'-ArTTGG'IGAATTAGTGTGT 3T TAG': TAGAA TGTi liGGA'rTAA-ZGAAAGA' TGG AT'ZG ZT TGGGTA 

f^GATTG TGGG'i'GTT'ZAGGT': 'I Gc; ^-AAi^CiAA :Gr TTT T'G^AA'r GGA zgttait:':' :tgttttgaaaagaT'.:a :t :aaaz^t y: T 

TTF'^AAArGTLTA'rr TTTT'I'I GTI'TTiZAGATG 3AG T'l IG AlTGT 3TTi.;GGGAG'.yT:Ai:;AGTGi; AG Z'Z'ZGA'ZAAT'ZTT ^G.: 

Tz: vy':G gaaal' tgl'g ::gtgac ac;; :-ttgaag ::ga ft : fgc-tt'GGT :ag<gg:g'.: t.^a .tfA'^gt 3';.ga ftA'Zag ^tgtgt }-..g 

AG :'AGT GGTGZGTAATTTT': CGATTTTTAG rAZAGA'I A;^i3i3TTT ZAG'GATGTTG ^G ZAGAGTGG F'.:TTGAA ZTGTGG G.. T 

GAAGTGArGT'];GG'iGG:GTG'i(G:G FGGi:(3AA:;T3GT3;-GAT'r'AGA3GTi;;T(:;Ai3 :ga: :agag t:'AG :gtgaaatg':'Gt ;:g 
TT ^AAT ;;atgtgT';:aaggga(: gtatgaaagatagg :a FA'GrGGiz :;gg'F':'(t:t :taa 3Ti:;gi.;aatg fg tt 3 : 3GGTT'.:aag 
TT ::':gatagG':gggttgagc gga zaG'Gf faa fga f faal'Gta agT' .;aga^3 1 :a .:ati:;ag gga 3 f f^.: faa rGG'-GF'^ a 
TGT'^GT :g tG':;g F'Z'JAgtggigifaaagtgazg :ag3AG'F'::;gagatggaaaG'.tftaf^ggat : tgg faa.: FvTfggttagat 

AGAAGT G\TA'FG F r F FGGTTTTAAAATAATATA FAAl 'ZGGATTTAGT'FATTTTAA :GFG;GAT 3TGTAAGTA F 5AATTAAGT 

GT :;tag ;;gaataT':;t zggac aa(;:agatT' ;g zt fgtt rAAAATiZ :ttf'";aaaa :at yiG ftga fttaaat fa fattgtt : a 
c:t :ti ^taatg'FGaz; : agtttggi ^aggggaa :;g :gg ^ptgiatga'Tftgai:;!:;' :g'k 3 ;;a zt fgga' ;;a : zA'.s :; f f-zgG'Faa tat 
gg ftaaaggG'Zat :t :tagt,^ aaaatac:aaaaaat FAG'ZT'^GGfZATG'F'F^^AT ^T ::agg tki faa r :G'::a y.: fagt' : z z "-a 
GG ::fgag3GAA3a:;aatggg-i fi;;;aagi:t ^g zazat z/.AG':;;'rTG<;AGT':;A:y: :: 5A ;;AF':;ATGT:"A:rG.:A::F.:GA':;TF :aa 
GA ;;ai ;gaaga':: fg fg fatgtc tg fgt'ZT :t yv : fgt ; t^:' fg tgt :tgT'GF' : fatatatatatata tatatatata' :a fat 

ATA TATATG Fl;TATATATATATi-;-FGTATATATA fa FATG TATAT ATA'FATATAT ; r 3TA FATATATATA F-3TGTATA FAT 

ATG fatatata z f f f \aaaaagaaagga :g :Tr 3aa zt'JAlffgaagA' ^i:;A' :a f :tfi:: fat :a :aag zat za fG'ZTT g-.t 
A'F ftgtgtg : F y^GG TGGGGGGG :;ataa fgat zaaata'ftgaggaggtgaag ^t :;:at'::ag :ggg :gt f ::g ftgggg fat 

TT F'ZGGTI FA'ZAGGA SGTGL L T'ZTGA'ZT' :T ZG 3 FG rTT'. AZiTTGTTGAGGTT SG F ZGGGGAAGGAA'^ 3 Gr. FGTGTT :-:A 
GA FAGTGA ZG FTTT F ZJGGZ TTT FATTG GFTG F FT FAT' -iTTTATTTTTTAAAG ;;AAGATTTT FG :TAAAAAGTGTT FGA 
GGTTTGTT FG F FTTT FTTG'F C GA FTT'FG'FG ZT F FG F FA "T'FTGG 3AGAAGGT : F F F ZAZFFT TT F F ;GA .GZ FA'-TA 



TAAA'FGTT : 
^;'"G"AGGGT : 

gaa g a'f gt : 
taagtagg: 

AT."" AF'.'^TAF 




;tfggga X' 




'■.a-f: 'f.\':- fg. FF^■^ f'"^f f'i gtaat-'FA'-aa': 

. ^A i 

-:ryGP\G^:^yrG-: GG :-TAGG'\GFGAGGA':'TA^::GTGAAT:FTGAAGGT FTTT F FTATGAAT'ZG fgatagtg gfg 
F FTGTGFTTGGATAFGTTG ;GAGGTAA'FAAAAGAATTA'FTTAAGTAAAAGAATTAT FGAA'.GF FATTTGA'F'F 

fagt'ftaat'Fa: gt "^.tttg :tataaa fgt: agt-::ttattaatttgagaaaaaatgaaagaat fgaaaggag 

■'■:TA'^■'''"'T'G^A^GTA^A:'■:G^'FTAGF■•FGA':G^ATGAAGAA■F'"^':■AA'^"AATT^; :r--TTG F :GGGAGGGTGAA"GG 
\G G FTAA3TAAAG'^GAAGAAT:-F^AATAAG^F':G'FATGAAATTTAGAAA':-T':-ATAGAAAA-T^T^"'AAAT''"" 'F'- 
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tag g ':7iaaa': ttc t c at t at t a jgt t at at ttctgttgcatattc ':ttgata'7tagtacaaaagtgaaggctt 
'":tgttagt^attgaaaaa\aA'.tgttagctat^tatgcgatatgggatgatc:agatatta jCtacat3a :cat :ttact 

-TGAA'A^G ^GA^AGATGT ^AC rCACAA^^ A i^GAATTCAAAATGTATAAArTT ITTGGTCrJv rrr TGCC :A 5 TAG ^TTAAG 

TGG :'AAAA :tt: :g ;gga :taag :t rACC : r a j g t t c t t r c c a c t t t c c c r r tct gac t g :cc:a5G oA 5 tgg :caaa:: 
AG 3;g : -ag :^ "-t :ag aaaa :gat 3aag ^t ttgtaaa 3aga :t ttagat :^ :tcttaat gaaa pa taaa 5 r 3t ^ :t ::g 
agga r a:- a aata :a ;;ga : aggaa :t agtga ^gacgggtaaatc taatact't : :ct :c :tga :at :a :t tgta :;t r : ta sg 
ccag:aaaagt: :GACAAr^T:3crTAAGc:AAATrTAGAA ;t :^ ta 5 ::t ^ag 3:cg 5 :^ :a: 's ^tg .;c rGA:ATTT ^taatc 
ccAG :att TTCG 3 A ;g2 taaa ^g ;a jTggaatact tgag :a ^ za jTtacta:-cg r :;a : : aaga r ^at ^aaaat r :atat 
GTAT taaaaata :aaaaa: ^gat :A5GTGr ^G tagtgtga :t ; taat: :cag:ta : r r ^ :;a;:gv:t ^a^ i tat^a saa ft 
gct: :;aat ":cgg ^A ;;a3 ; }a ^ :;t :c; :a3t :^ag :tg agacgat ^ :g a :t ^gaatcta :^ : :t i, :;:^taa:a:^a ?::a:a:t:t 
GTG : r vaaaaaaaaaaaaaa aaa.aaaaa ^aa ^g :aggtgag taa 5 : a ^g g : :t :aaa :aaa :^g 3 s :a r : r ^ gt ta :ag 
AGGAA :r J :gt ; rr :::::a ^ : : ::a :; JA :r :^ iG rCA^GTTG riArTT :t :t t :gaa tf r r rATG-.: rA3 jA : tt r :a r: rr 
GAG : mi ^at :'r::\zz: i ^ ^aaa :;.:3ag : ^ r :attgatt tt t :aa :a ia : : :g 3 ^■:r: ? : r ttaf r rr :a : :t r : : : : ^ 
TGG GA':^: -t't :t: :"'::r ^ : ^ :;rAT t:^ ^a\a:7 tgtagtaa :g a :t : r r:^ : : tca ^tt': : : Grc r ~::z: :: tat :t : a 
G::A5A3rAG:TAG: :::a : : 5 ^ ^3A ^gzt gat 7AA:^GrTG ^gt tG ^ 3 : 3A^ ta: r t\ ^taaa;:a ; r ^g ^ tat : : rAirr 
TOA" iGT:AGn' :'r:' -.'G ; : r ta ta.-.aa tg Gr :'CTrACGT:T : rc^ ta ^aa : r :aa y : ['■: :: A3:?: :-:a ^ ^a: ta 
gaa :ArTGG:AGGA ;-TT :: : ^at: : :-A!; tt t:3agta :ggg :a ^ :a : :a Tr r : Tr :a': z : r : Tr r :a :a3aa ti 32 
CTG : r:;:: :g TGGAT izz ^.aazzz i,aag tat 3ttt :tgg gat ttaaaa r ^ l^aagat taa .; : :aaaaaaagagat ^rr :r 

'^TAATAAAATTrGGA::! : 7A jZV? 'riCACA'ZTTGGZAAAAAA . G.: TAJ r-JTAGTT ^A T:A TrTGT i^A 2 ^AGTA ^AAAGA T 

ctgtgt:: :^a^aata :" :i'i-:AZ : :agaa(^ :a :aaggga :aai^aaa ^g t:ttt :ttgt stA'GAAA tT'^a : :a ;g ;at ^ z ztaa 

GAAGTAGAAAATiTA :TTT 7 :TTG Z : GAAC TAT TTGA 7:Gi5AA TTTA : ZA ZTT ZT Z GFATA ";GA3''.; riVZ :GAA Z ZA'V Z Z T 
TTGATTAGT 3AAGT IZC'ZA Z ZAZ I AAA ZC ZAT TTT TAAGAAA I ZG ^ATA5 :AT Z ZA<.iAG'Z :AA':j':AGAA ;A7 ZT :A TFT Z 
GTT :AAAGGTGATG;.AGGAAATAA:G(3 :T y:rGAGAACT3GAGGTGT Z-Z :AT Z Z Z ZAiZA'Z'ZAG-Z-VlZTGTT-ZCAZA-ZAZr z z 

T'rG TGAGGGGAAGA^ ;AGA :GA :a :atg :a ];g2GTT': :ctaaT':;g tt g ta : : tg ttatg tat tgijatta: r'::A z zza :at ^ r 
gggagtatgta ;(:gtagaagt :aa :aga(:agagaG'T:agaggaggg ttft Tr riG zt t^t: T:-::L:i':TArGGTGG 2 : '^a ^ :r 
gat ^gA'Tfgagaaa' :G'::a' :ag :g fatg tisattggA': :c^aaaaagataat z ttc r t:aaaa :a ftatt :att t: ^t :':aa : 
AAT I'Attgaat ^gg'FTg :atg zga :agagagagttagc^T(5TTAGA TlAgat :a2a BATATA': :;a':;tg tagaaaagaga :a 
A.^A ':':zgc':gc TGGrGAA' ^AG Gr ggat ggagggagtgagattgaaaga tgattacjgat :g-::aaagta'T: :GAr-;A :t ta 
a;:a TTrGTG:.iTGTT^G^GG■G:A iG :ata ZA T\A':TG^GA^^GAAGTTG : GAA : FATr : :ArAA :;Av;ai:;aa :gaaatg':aaag : 
GA'r TTrGTT':GGAGTiT::'TT:G t:a ".gagggagtcT'TGaataggaaaggat :tg : :t;;;gagag ti:;aag :ti ;'GrGGGATGAG 

TCG:TATGGTAAAGAGi:t:':'TGGAiSAATAATGTTTGGTAATTAATGGTAGGA TTG T:G'::\A'GG r':\Ai:v;iAATGGATTTT7AT'':T 
AAATGCJAATTTGTGAAil^TTGA" GF'GAAAGTGG TTACAATTTAGTGAAGGAAAGA jGA(";G':T-G': TC^i'-ATGAAAGAAATA :AG 
GA(^ :aCATG':^AGTTGGTi ;GAA :TG ;AAGAGT'TACATGTGTGiGTAAGGTATGTAGGGAG(:;G :r;AGAGiT^G'rGAAGTr;A GFG 
TAT 5TG7G.G^i;T' :7C( :7Gi ;< ;AG I^A TAi^/rGTGG'^i^AATGTCATC^GTTTTAG TFGT :AATTtT:' :TG(TGrGi";A ;ATAAA ZTG 
GC G G^AC^TATATGGGTTi 5 AGAAG r I GAGTTT':GATGGCT7i GAATTGTAT :TTGTG7TGTGAA-::TL:TAAG'rAAATTTG TGG 
GA.AGTATGT{:A<-T:Ai ;AA'G";TT GrAGGCTAGAAGTAAGATAAATTTGGAGAGGAAGAAAAA-T:^-:;GAGGGAAGAGTTAT :;GT 
AATAAr;TAAGA';TAG':'(TAi ;AA( TAAAT-TTTGAA'IGACAAAGAAAATTGi :GTT 7ATGGAGAAAG A7GTAGATAGA77TTGTTAG 
T T T ( TT7 T T A A' F A G G A ( T FAG T T T ,AAG T G. A T T T G T A '3 A AAC A T G T T TGA T A T T T A G A A T A ( ; :: G T A.' ■: 7 T T G 7 A 7 7 T T C T A T T 
TT GATTGTAGGT(}GAAA( G^GGGATGAGATTCT! ;TTGTGGATTGGTTGTAAAATTGTTG(T: T:TA':ATTA( :TAGGAAGAAG 
G : A' ^A;G:m :A': T(G^( ^A(:G^'rAATG/^TG7 AATTATGTTTAATGAi^GTAGATAiZATT' G:':'GAAA( :AG/\iGAGAi GvrAGAGA'::AG 



AGAGACtTGACAGAGi iCiG 'GTi ;GAGATGGAGACAGAGAGTAC(::GTTTGTCGGGG/AAAAGAG rAATTAAGA(";TG':AAGT'7fGr 

■:g^g' ■t:g:aa':v.gag"'t.";: ;-A'^a:^-^t^ggaaga'^':tgta'^atg'G\t ■ggg \aa"g ■ -T'a^ ;aa' g;a':' -gat' "ggagta'^ vt' -; 

- WT ■■ :T7 AAA- a; a- -T " -GAA •■ Z;-^ G -G\^"^AAA-: G '^TG'. ATGA'FGT'GrGG'^'FTAAir^Gr'A-^GAAAT'FGGAAT-^- 

■TA,\: T 'AAAA Gv-GA ' ■■G^■^G.- ■■; ■ ' G G. : \\ G-. -A ■ ■■IAAT/'.AGAAGAA/wVAGGG:""; G:\AAT\-G'AA"G:'TAGAATTATi::':T 
AGTGTAGGGAGA(^T;-GA/.GAGTC':^GAGTGATTTAAAATTTT(G;TTAATAG7TTGTATATAACGTTGAATTGT!;ATGTA!'^G 
'"rTATTTTGTTT(;AAACG-G-,AAAAATGTATATATATGTATATATTTTTTAAATGTGGATTGT'T'rTTTTATTAT'rATGATAG 



"!-':'taagttgta-(;ggacg..'-gtata(;:aagatggaggtttgttacatatgtatatatgg'ggcatgttggtgtggtggaggga 
ttaagtggt :vi7 r/.g;/:"-a:";gt//rat':^t tgt/.atggtgtgggtgggg a^^gg'-'g'-^r' ■ a"^c"ggatga^agtgg: ^gggtg'fg 

A 'Z -AT ■"■AT'.;": ; -G-:G .:AAAGGA:G-/: JAAG■:"^■AG^:^■T■:■TTTTATGGGTG'^ATAGTATTGGATGGTGT//r/^TGTG(":GA 
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':at r:'" z'^^w :^ 



I'T ;jGTAr:A i oAaaacag 



c:t:-aagtaaccagtattctgactc':tattattagaaa7taatactg : 



JG TG rGAG :G':-GA::"A7CGT7TAGTGTGGTC 3GATGTGTGAG PATT 
:a:^TA': AA i-TTGTGT'PG^-GT AAAGTGA'": AT TTG'^GGTGCTT TGTAT T :T-TGGG 

r G A A G A : G a:: g t g g a t g g g g g t g g g t g . ; a : g : g a g a a r g a g g g c : : ' g g g g g 

GTAT-.AAGArAC GG TA rGGTTGAG T TTA AT AG A :G ^GTGTTG ^^ATAGTTTAATAAA TAT j?GT AG ATG :;TGTTAA(. AAAA 
GGGG/'AAAGAA'I A']' AG rG'Go AGGTAoGAAAAG A \GAGGAAAG AAGTCAAAGCAGGA ^ 3A TGG :AG GGAATAACAAAGGTG 

AGAG ■ :aaamaaaggaaataaagaaga3aaaaag aatg^gg:^aaatg:ggaagat 3aaa^:; :t-" :jTT'atttgaaaagag 

CAA'GAAAAT r GAGGAA rCTTTAGGT^AG ::TGAr AAAGAAAAAAG AAA AAA'JAGT :AA TTA : TAAAATG ATAATT :4AAAGA 
TTCAA AAGAATC ATAT :AGAAGA ^A :GT rA::A3 AA ATAAAAA GGATTATAAAAGAA T AC GAT AAA : AATTGAAA :;C ZATG 
AAPT :■ ^ATAAGGTAGAGTAAAGG ^ArAAATTC;: FT AAAA 3GTAG A AA ^ TA TTAAAAT TG A : F G:AAGA A 3ATAT AG AAAA 
TGCAAA-ACiAGC GAGA :;AAG T AAAAAGA TT :; A 3 FT AGTAATGAAA :TT:G :ACA TA : A : TP A GrATGTA :C :A :A G^iAAT 

TA^A/,AGT';\GGGrGG ^CGG A 3T ^ ^ :tgatac : TG rAAT:cGAG : \c T : T GGG T 3 :; : TAA ]G g:;a :TrG:AT:A : : : :;ag:^ 
TGPA agt^^:aaga.:gaggct^g : g^aggtga: ^aaagc :cgtc^ :ta: taaaaata :aaaaattagg r 3g st ; r ;.3tgg 
gg:_ g;. \ ;g:g :^ tp a r .:g :atg 7 ag : : jggaggg : a^ ^gga :^ a a :^aa :'CA r r tga :5A r ^ga \ a ; agag : tt ^g a ai :^agg 
GAAGA ::;a-7 :a:c aa tg :agt "^ :a 5 : :tg :aggaa a^agag-;:aaaa : :c G^r :acaaataa : aa :aataa taa rAAi',-^ tatt 

TTAA.\ArTTAAAAG rT :CTA : AA TAAAA :^CTGAAAGGTG':; 3 3GG : TTTA^TGAT 5AA TT :GA G::AAATATTTTT AAAAGA 
ATTAA :TCTAATTTTT GAGG AAC T F :GA:;TGTrGT :TTG'::AAGGAATG ^ AA 3A :^ ^ 5AAGA :TTG::C :a:TT 3TTGTAT 
GAAO ■ TAGGATTAG .:G TATA :TAAA :GA jAGAAAGACATGATGA ^AAAA : TACA 3G : Z.\ ^ TATCTGAT }AA TATA :,ArGT 
AAC A: ■ :GT;;:AACAAAGAGTA3 :A,-aA GiGAAGGGAAGAGGATATAAAAA^ ^ATTATA :AiG:AT ^ :^GTAA '^TA 3 3ATT TATG 

TCAc;i .aatg-:aagatagggt3 :atagct :3aaaatcaattg ttgta ::ArAT rAATAAAA :AAA::^GAGAAAA :a-:a':aa 

TCATi - rTAfG rAGAT :5CAAAGAAAAG :ATGTAATAAAATGTAATAAG SGTT :GT'}ATAAAAAGAGrG\AA AAAA : : TTTTAG 
GAAA': AAGA':^AAGTrCGTCAA :T rGACTGAAGGGCGTCTAT SAAAAAT : :a:aG Gl'AAG ; GGAGAi^TTAGGA 37 ^AAAAA 

CAGTi ■g':t7A7Gggtaaga77AGGAACA.agacaaaaati2t :tag-; :t7 J : :ac7 ri::7A7-: aaA' aa'patta ^a ^gtgtat 

cTA(5i ;l'aag7agg'::aaaaaaa7aaaacaaaagaga7GTA A3(:ga ^gg S7 3gti:;gi:- g ga gag :tg7aa7GGGa ^ :agt77 
ggga! ' ;ggaaagtgi^agac;a7gggt ttgaggcgaggagactgai^aaga: .: :tgag':'aaga7GG'.:;aaaagG':ga7 ::tgtag 

AAGAAATAC:AAAAA7TAGG7 3GGAG7G :^TGGG77G7GTT TGTA ; TGG :A vGIAGT : A5 ^,\G' ;TGGAGGG7G 3A ;;aat7g 
CTTC;ATCCC:AGAAAi:^CGGAC; :]TTGTAGT':^AGCTGAGATGAGG!GrA GFG ZA GrCGAi^G 77 ; 3G' :CA!:AGAG7AA sa g:i:7g 
TCTGAAAAAAAAAAAAAA/vAAGAAAAAGAAGAAAAGAAAAGAAA J AA7 r7AAAT r^^GAAA A|■AAAG'AAAAA^:TA7 : FGTAT 
TGA7AGGTCG;GATAA7G77G7T7ATAGA,aAAGGA7AAGGAATG(:A GAAAAAACTG:;A7^A rAA-Z-^AATAAATGAATTirAG 
CAGGi G'TGC:A7GGTATAAC;A7GAAGATA :AAGAA7GAAT7G7G7 : FGTA T AGAGTTA A^AGGAiAGAATGT'PAAAATGAAA 
T T A A i AAA A! : .\A 7 T 7 C A 7 A 7 AAAA TAG C A T G AG AA A(^ AAAAA AT A 7 T T AG 3 A A T A A A T ("5 7 A A G AAAA (3 AAA' : A : A A G AC;; T 
TATAGAGTAAAAAT;:3AGAAAAGAf:7GTT'5AAA(3AAAGA7A7AAA'GAAA7G ^AGGA'I A :GA7ATi:;TTCA7GAAT TAGAAGA 
C 7 T h-. 7 A T T A,\ a a T A G G A A 7 A G T G G G C A A AT 7 (3 A" G C A7 A G A " T A AA7 G^ C A G T T G T T G G A! AAA 7 T G T A G, G 7 T ^ G I T 7 7 T 
TTT7':-77TTGGCAGAAA77AGGAAAGTGATCCTAAAA7TGGTi;T''^ .AAAATTi:AAG(.-GAGi : :Ai.rrATAGGGAAAAGAAGCT 
7GAAAAACAAGAACAAAA77':5GAG!AAGT':ACAGT7GCCAATT7iA-\AAAGT TACT A( AAAA' i AAAAAGTAG.TG AA 3AC TA7G 
G G G 7 ^ ■; T G AG AG A T G AG A G A ' : A T A A G A T C A A 7 ( ]; AA A7 T G G G 7 T AA 1 3 A G 7 G G AA AAA ' : AA AT G 7 7 C: AT AT T 7 A T A T G A A 
T7GA'; GGT-^'GAGAAGAi^TC^C'TAAAAGAATTGAAGGGGGiSAAAATAGAATT TTC AAT AAA7GG7i:a:TGGGAGAA GFGGiSTA 
TCGA( AC:TC AAAAGAA7GAA':ArTGGACGGTA7A77ACAGTGTATA AAAAAAGTAAl TGAAATAc^ATGAAAGAG :TA AAT G 
GAAGA^ ;(:.:T.AAAAG7A7AAAA7TGTTAGATAAAA7TA7A(:;AGGTAA^:i:ATGATAGA[: TGAi ^AAAA(G[;;CAi ATGGTTTGTTAG 
ATA 7^ /^GAl AG7GGAAAG7A7:jA!jTAAGAAGAAAAAAATAGATAAGTGGAGTTCA(;TAAAAT7AAAACT7TTGTGATTTA 
TAG^;/^( :AGC AG G AAAA AAA7i:;AAAAGGG AAG AGAG AAAAT GGGA' ;AAAAT ATTTGC AAA7GAAAAAGG7AA7A 3; jGGAG T 
TGTA" • 'T:-' .AA7A7A7A': rTAAAAT ' " '"A -"^AA .AAG':'AA7AA.\A.AG/-.r AAA7 AA' ••7CAG7777TTAAAAGG AA AA^ A 

"A ■/ .\GA- a^"-a7'g: g"g - ■a.\agaa--aga';a -"A ■at/'.A' -a.;; "A':'- ;.\ag,\ggg7^g\G'G\":"^ w:-;ag ::':"G':gagg3AGA7C ■ ■ 

A7AT" A A AA7 :AA • AA7 "\A A A7 AG A'f^ 7 7 " • AT A "^G ' AA GG A A A7g ;A7A7AA7AAAAAAGAGA' ;G':\AA7AAAGT r.77GG " A 

:■ -GA/■_AA^;•: gaaA':aG:\-. -GG L'G 3GG':;gtggg:-gG'3";-gA'-gc- :ga'g^A7!"-7GAGGa;:-gt:' :: A3A':a::;g7GAGGTG 3G'"^a^'-a7 
G.G-;--]- :a":- -a-' ^--z -g:- g\\ga -va ;; -t ..g^ : ;aA' G^■:■G■:.G■GAA;.GGGG.;■:■G■:■■G:A :-:-..aaaatagaaaaa7:agggag 

:-:;yy nr. --ly-r-'-z-' -GGTAGT-^GG'T-G^^TAGTTGGC^AGGGTGA' ;TGAGAA(3AA'G:(A ^T':^}AA':CCAGGAGGTGGAGGTT 

aggatagaagggaG':aaa7Ggag7G7gaggta7gtac:ggaagaaaagtaaaagt7aaaagtt( ;tatacacatagtgatag 

' ■A'^^: ^TGGGT^;G.GT^GAGAA^AGr■G:'^^AAA'"^'"V^■'V^AA''■AAT■"■■"■AA;.■:■GT':TATGAG': TGA':'GA;.7GGA7AAAAT'^ 
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AAAGC7G':-C-.';A:GrAA TTCACAGCCTGCTAAGTTCTG AGGAC?TGGACCCAGGCTGTGTCAAACCA3A3GTGA^GGTC ',A 
^AT :CC.-; ..: :gTTTA:; ;7AGGTTT AGTTGGGATAATTTTGGATGGTTTGCGAGAGCTCTG rGACTTrATAGCTAATCG '/r 

-^--.^.-^.^ r;.- :-AT TAT :gg.:-ggg : AG : GG..: A aatg:a:ggaT':g J A \G GAG AG ::t g: a^:a;a :'tggt tggag i'G 

■TGATATGT TGATAT J -GGAATTG TTGAG AAAAATGG T : TGGAAAGGTGTT TAAGAGTAGJG G: AAT ::A(-;TTAAAAAA " G 

.-.aa;.aaag': :agat ^ t : gggatat ttgtt t tttgttta t -.aattatttagt : ^ :ttgt tg at r gatt tattta ttgat tg 
.\ttc;atgtg :tagt\t:-ga^.tgaa:tttat\aagcata:agcac^.aaggat :aaataata^gaa3at tagtgc :tttg :;a 
':;atg3tggt gfaaga:: ttgaaataaaggt^ttggtt : : :ttttc: ttttat iaatatgtaag :aaaaaagcgg tgtta ',a 
tgaagcgaa ;:taatt 3 : t gg at ggaaaaaaaaaatg at 3 ^gatat ^t :aatat ta 3aaaatt :tat :ata 3 :a ^a3aa - t 

ATTC;GGGrT ";G :AG TAAGGGAGTAATTTTGAGGGTAA rATGTCT^. ^ATTAG AAACAAA3AT ^AAA :^GATAA 2 YT ^TTTT '-.A 

,^ggg :sTT TT ;;t jAaa : : gg agaaT'Ttat^ttagaaagta : att stg ^a r faa ^ 3.\a tg taga 3 :aaaaaaatg :t a tgaa 
a;:ac;aagaa :-t ttt tai ^ti'gaggtgagaaagggagt : ::att ^gggtatcc : : :(a:a:ag : 2 :a zztmz^tz'y ^gatg ; g 
tgtgggcgc :;tg:a :a rAGACAGA^TAGAC aattcgta r : :GAr :aga^ fag: r a: tgttt it : atgtaa: r :aAo:;ta*^g 
TTT'TGGAAArGGTGAr :-:tc;ctgti:tT':3G:aggtgaa 3 2 ^ rG:rGGG^TCT ;g a:aatag ft : :: : r:AA: :AT A:rTT : T 
a.tac;gcagg ;:AT'rG r r gaaatatt'Tgaac t \tgcagg : :t tcg :ag:: tggt :gaaat ^aaaa } : t r:Ar 3 t :t aa-^a. 

GTGI TTA'I A.-ArA.:T'ATTAGGGTGA::AAiTTATTGAGGT :a :GAAAA:G^ JGAG :A AA' :G : :AT ATA AT :rT TAA V : rATAGAA 
ATCATAAAA :GAAaA A AAGTATGi:CT:Gr A AAAGTAATT : TC T :GT T TCTT- ^AAAAAAAT A: : : FA 3 :aAA : : Z TTAA : G 

gag':'aagtgagaa(};a 3aaaggttgagav:a3 3GGttag ^ tttg taga :ttg at gtv^g 33G :a ^a 3 r 3 :aag i^aaai^^a : a 
aaa^.:aagc: "gatc: a :ataggc^cggag: ^a ^ -^r-ru-nc - a l'GAG 3T'G \ :gaT' : r : :;gt : ta a: a y: }: :t 3a r r jZ^zg >^ 

ATTCAAAAAT AAATT' : ^ : TTTTAAGATT'I'A: AGAGAGAA r ^GAGAAiGATGGTATGTi^AGTT ]TA " : :ArrT r 3A3AAG -G 
T'TGATGGGAAGT it : rAAAA.AGTT'rCAT^T TGAAGACSG TT 3GT T 3TT 3 :GAAA'3 ; 3AGGAAGGA AFT TA 3 3A :A :AT':A GG 
GGAAGTTTT^ ::TG 3T AAATTAGAATATTGC 3GATCAt3TGA ZTGG 3AAT TAGAAGATTTGAA :AGGT 5 3 TC TG :AA3G'3G GI' 
T'AAAGCTGAAAGAiG: r3 TTT GTAGATG<::GTTGAAGTTTATGAT :AT 3ATGTA':3 : TGAT^AA AA TAAAAAAAGA 3T 3AAA^ATi 
GATI'TTATG AFGAT'A I^G^ rTA.GACA(3TA«::A PGTATTAAATATGGAAT 3 TTTAGG T Ti3ATAAAGT^ AATAA3AA TA AAGGG AT 

tgaaaaaga fggat' : tt-aat ggagatt'::cagcgggatt tattaatataactga A3tttgaaag j 3t :aa3gt r r 3g:gt-:i3 

':TTGGTTTC '^TG TGTAAAGT ATAAAAA'I^G r AATAA(3GAT 3TGTAGGT TTTAGGA^TTAGCAATAAA 3Gr 3AAAGTA3Ai3AAG 

: tct'ataaaaggat'g : : ggagaggagagg t :tgtatg ft fggg 3at r tat 3 :t ataagta taag :gta r 3GGaag taa : c. 

GGAAATAA(AAAG 3T } TT TGT ATGTTAGTT 3TGATAAT AF TATGAGGG AFT 3GA AAATTTG AATGT : F 3 FTTATG TAA :G 

atttgtttaaaagg : :aatgcjCa:attaataa ;tatttgtaaaaa ftg 3 ^tt f'^g v;ggg'3t a:G' 3 ^ : fgagg : : fgg aa 

AGGCAAGGAG FTG 3G }A3GGC AAGGTGGAC \ ^ATCAGTT ^AGGGGAG 3GGT FGAA'3ACGAG A: A ; 3 : :AA3ATG 5 :GAA-^3 
.■■GTGGGGGcA':G'FAAAAATACAAAA(3TTAG3 :AGGG(3TG AFGGG 3GA;:GTGFAA:G':CAi3G fa GF 3 3GGA3GG F ;agggai3 
GAGGATGiSA' :;GG'3GA ^AGATGC;GA(3TGAG 3 IGAGAGGGGGGGAGTGvAAGTGGA A3GTGI3AGI AA'FA ^ FGG 3AGAG GTGG : C 
T AA AAAG AAAT AAAT A AAT A AA 'F AA T A.AG A A C T G CAG T 'F T T G T T F T i3 AG A AG 3- T T AG T Ai3 AA i AV-. A F G F T A T T T A 3 AG T AA 
AATTTTTGTAAATAATTI3AAGGGCGAGAT 3 3CTGTAATGT::AAGAG 3 FGTAGAAAAAGATGAAGT F T FA3i5AAAAGAT AA 
GTGAATCAA'FCAGTT :;t i3AA TGTTGTAGG A'3AGTTTTGGGAGAAGTGGTTGAAA'FATTAATA AFTTTT 3ATTGTAT'AG G3 
GTAGGAGTCAFTAAAAAlGAGAGTTTTAAAC ^GTTTATGGT'FTTTTTGGTTGGATAi:ATGTAGA'-:GTAr3TATAAATAT '-G 
GTAT GTGTA'FA'FTAGATAGAGAGAATAAAFTGAGATTiAATTTTAAAGATTTGAAA'rATGAiTAAAT FAT T 3! AFGAAGTT':.T 
GATAATAGG'FTATTAFTGTATATAAGGTA33^7GGTTAATTGTGTAATTGTAGG F'TGCT'FGTAGGT AST 3ATTA FTTAAAA 
3- AAT GGGAAF-TATTAGAATAC^AGAATGAA 3GTTAAAAAATTATi3T^AGAGGAAA^"^\ATTATG A'vA ^GT F r(3AAAAGTG : T 
3-GTTGAGAGAATTTGAAAAATTAATTTCTAGCCTAATGTTGTGGTAGAiAATTG3^G'FCTTAGGG'F 3 AFGT 33'^TTT'3G TA3 A 
GGTG ATA(AGAGATAGAT AAT CyGT AAACAT FAGGTTTGAAATTAGTGTGGTGAGTTTAGTGAi AFi FA 5AAGTATGA'3T (3T' : T 
TAG': GGGTA: A3GGAGAT GG3 C^AAATGT^GA TGTT7GAGTTGA!:^ATGAGAAAGGA3N3'FTTTGA':G: ; "TA'TT F AG AG AFFA^'F'' ■■ 
'A' - ' FA ' - A\:-- 3-- ."- \ ' F ' "G .AAA'" G-. A"; FA - AA FAAAFF'-AF '■■-FF3-G.-F^ :GFF FAF':' ' A-TTAT' - F' ■ ■ GFG F AGGGA FAG^G^ 



: l FAAAAA3AA:33A.; FAF^GAGF'G 3FGF3'-.;G'1'G 33' FG A^AF'-F F^ F ^G'^ ""A:""A3 



' F3GG'F'A\F'F 
; FFG:A\:F.3 3'- 
;FFATGAG'3T:.. 



F 3FTG FGmAF. A GGGG A A GG TCG. -FA TGGT AG AG 3G AC GTGAGGGTGGGAAAGTG^ "F:.;GGATTAG AGGGG'FGAGGGAGTGF 3 
F'GGAGi^^GTGF-TGGGTiFATGTTGTGATGGGAGAAGTCAGiFTGAGAGGAGGGATTi ;ATTATTT(A A F3G TG ATTGT(3GT(3GA A 
AGAAF' 3ATF': -TGAGGG FF3GA AGGTGAGGT'3 3AGAG AAGTG AGAAAGGGTTGTG' JFFAAGAGCAA^ lAGATGTGGAGATGAF. A 
-;n,': ;:;.:,r;- ■:■;■v-,^cF3^(FGTGGTGAGTT3"AAGTTGAAGAAAGGGGAAAAC^AGGA;^;G^GTTGGGAAATGTGAAATGGTTGG A 

FA"F-T' ^T^:TT GA'-^'Fr^FFFTG F:3TGTGGAATT GATAf"A\ yr'ZT/'^ 
F ■ G f; A ; . F . ..- F F Z T F T ■ TF F. a ^ F F^ a ' - A G F- G ■ ■ 3 G 1 :■ T '] r 1 A G F.F F .; 
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AGAAA7'tTToT3T J,\ JZT-Z ? ^CCTTTCT AAT AT CC GT TTT AC 7 AAAGTT A GCTGCT TG AGGTGGT ATATGC ::':TT':'A 
GATTATrTGCCTCTAP.GGGAAAAAGTL AAAA ^CGGAAAGTTTAGCT ;3TTAGAACATAGT .:CTT :^TGA IGTTGTAT CTCAA 
GAT';-;-^' 'TTTATTG TG "^T G AA GAAGT GAGA VIAAG': AAAGG AAA . G:G G . A? GTATAAC GT GG AGTA TTTGC GGG J GAAA 
:TAA -AyTTG.- .-G' ■ G ATA ' ■:G -AAGG'GGG' :^~ATT: GGATT-GA:: 'AGTAG\Tr:G:AGrGGATATTAGCTA:GG:GGAT 

gaaggaggggt(.;ga .-:gtg at r g :tg'i tgtt :g : g :g g a tga ;a i'G ^ gt a. ■ c ^g \gagt gg gc tgag gactttaa \atga 
ATA :-T : :;tgggcaaa^.tattaa gggag ^t ag g: 7 GA^ gg gag g gg ^g-c gg gaggg ^aag -.taaattat ggtt aaag 



GA :a;gggagaag TGGAGA-,AGA1 gg 
:AA 'GAAC^AAG :G AA^TGTrGAAG ^G 

GGG"^ GGGC G^G :g. :c; A AGG G GAAA GA 



: GC GTATGl GATAG rTTG'^A ":T 

: G T r G r r r -t g t -\ ^ g t g t .g a g: 

: I : GTATC^. GTG T3 ATTG GA 3G 

Av":ggat gt gaagg :c ;a gggg tgatc hG ga }g g g ac a g tg : tg^gt a ag ag'a ga ggtac t g agatag :;tg ^ g r gaa ^ g :c 

TAG GT G \ "A GA : TG ::C aG^GCT GAGCC TC TT GO G GGA G GAG : ;G GA G TC AG.A GAAGA'GA G GT T GGGC G G G : GA ;G ;; ^A 
GAGGG'GGG.CG'GGGAA'IAC;ATCGGGAGC :TaG :AG1G;^ GGGA GGGGCAGG GGArrGTAAGAGAAGACI TTGAAG rTri'G TG 
TTGGTTGAGTG I'TAAG :G ? GAAATTTT TC GGGT G GTT GAGT T 'T'GCGGT ;G-C G G GC AT : G GG GAA G G F G G :r : .ICTG'GAG 
CCCTATAAGCA ^TA lAAG-ATGCG GAAC GC GGACA I'TF' G TCGCAAiGC T GA TC-A GCTC^CTT GCT GT GGA V Z \ ? 5AAAAATGC 
TGATGA G - G: - T.^A TG .-vG^AGAG 1 GGA'! GG : ^A G GT I G GA rGAA:GG GAG GI CAA GAQi^A FT GTA GA [ C T AC : 7 GT' GATCT 
GTGTGT- I'A GC;T GTT :^A' ; TATAA I GTAA GT :T' GGA GT GG GA GAAGG'T GAIAG CAG GT GTTATGT I TCAA TTG' GGAT :-::7'V^ 
CTTCTT^ :-?rA?Cr :c GT GGTTIGGGC GAGGGAG AGA I GATTAATTTTr "I CATTT GTGTA T T I AAAT' GGA :AA'GCGATT 
TGTAGG I'AT-GG \TA l G ATvrATT I GACA GGGAAAG GAT GT'GTG' ■r-'- - gaGA'; ^AG GGGAITT :T GTT TG :AGA':;TT 

TTiGGCC G A GAG :^A T 'iC::CCAGA GGAGCAT IT' TAGTGAA GCACAT^GT GAAAC V FA GiGGiG ^ :A P GA GT GT' G GAGT' TFA GTGT 
TTTGGTA.--^ GTG GC : GI A'Iv:aAC aGAGA FC FCACCAAAG GA GATGTC GTC :'F A GC GGGFiG F FT GG I FGP G G GAAAA'GA GAGT 
TCTGAiG AAAGT FA TF,^ CGjFAAG I CCTGCA GAAGT : AAG GGAT' GF<GAA G.G -G G' ^ GT G(GAAGA GGCTT T G GTCC'TFG G'GGA 
AGGGG(G GA GAG FG FAG A'FGATG : GCCG GC F GGCT : CAGGTGTi GrT'GGAC FC 'GGC'G'FTiGCCT G GT'FT FT' GTCAA' ;fGAGTTT 
TTCAGT G GTTG FGGGG AGnFAAT FTCCTCCG AAiFATGA F TAGA' AiGGATTAG-T FT'F'FTGA FATA F FTAC G G FA' GFGTGAGA 
GA;GAG(F F SATT FTGGG AiGTC TG IGTGTiGA F AG'^TT GTGT FAG^Gi (GTGT GC- :TiGTi^A(.; GGAAA G GGCT FT r GTA'G.^ATTvFTA 
GGAACiF : F FAAAACAGGAiFC AAATGACATGTG'-TTAA F TAAAA^ -TC'GTTGA'FG GTAAAAGGT FACCT FTAA^GAA-G^GTCAGT 
CATGGAT FA(GG FGGAAi tGTGTT FCCCTCAAGGCT GAGGCC rc: (F'FA F GT' ;ACCTTT GGCTAG re fat C F GGAG' :a F GiGTC 
AAG AAA : F FAA FAG FTiF'FFGGCC :CAACAT F ATG'F FC TCGATGATG'':A GG GG\CTA'FTAGAA F G FAA FCA G FTC' GG F GAAA 
TGiGCTT FA GAGTG rCd GGiGTCA I TCAAGGATTiFC.^.CG ACAGGAiGfGAA FG GT'F TC AAAAA GG ^ --AG GF r GAATA'GAATGA 
AATCGiF F \ FGTAGGG-T: G-.:FF'CT : ATTC AG F ATGC I'GAAA(G FAAAA':^A GA- FF'GAi GAG; GTTAT F G F AT [ iG GaAG'G' ;A'G^vFAG 
'GGGGAG F FAG.CTTGGA: G G^AGG 1 CATAGTT TTCA GTGGTGGT: AFyGCAC GGGCAT-F TGACA F FC ATG C FT FCA'GACCiGAA 
TAATTG ^ F FAA FCC F^GG A:FAGT : TC AC AGG AATC GTC TGC FCAT(GAGAA A'F' GFCTC TCTG A GAG FCG.GAAAGG' F^GA^GGT 
TGTTCT F \ FGFF FC FFgGFG :'TATCAATCAAAC AGCiG GGCCAACTF (GGAC ATAChGTGTC; GCGAC FT IGFrC T F GTA' G -A' yGAAG 
CT(GCAT G FAiGT':TAATFGG;FC CC GAGAAATGGTGC I GAGGCTT^ TGAGTT ;AiGCTT(:; FTATiGAACTT-FT GGTTAG'CTTvFGA 
GGiGTTT FATG(F FAATGAAATTC I TATC ATGCATT TCTTAACT:. CTAGF;G/-.ACGAiFC GATTT F FAG;iGC"C TAAAT'FAAAATT 

tgagat ggaagaaaga( ;g'Aigacagattggcggcaagctaatgagaagf;ta(Fataa(;;tgagt gacfcc-g faact"'tct<gct 

ACTTTTAGCT'AAAGTCi :AAAAC IATTTTTCCCAGFGTGCTTiFF ATTA'GT ;AAACAACTGCATGCG'TCCAAGGiG'r-TAGAAA 
ATGAAA G\TG AG'TA'FCFG:,TGTAAATACAATTCATGGAGGGA!F! CA;GGATAA7CAAAGGTATAGCa;AGT FGTGiGTTTCfFAG 
GTGTTAAAAATTTGTCFg: AG TGATAAGGATGF^AAAGAAAACTAATATTT' :TTTAGCAACCTCAGATG.(y : TTAAF'AAAAGC 
AGGTGA F'F'FTGCAiFGiGAiGFiGTAGCAGGGAAAGAGAGAAA(GCAGGAiFAiGG' FF(FC( GFAGGACCiG TAG ACTTTCAAATCGATA 
T T T C C T F T C T :G :G A A A T A F' ' F G A C A ACG A T A T A G /GF T C A ( F A T A T A F T FG^ T G T ' F A ( F T i F C T AC T T A AA (F 'F T C^ T T T T T T AA AAT T G 
AAAAF:AFTCTAAAF^GGTG;G^GAATAGAAAAAF^ATATTTAAAA; TTGGATF'(-;''CATGAAAATGTTTTAAAATCA-"C"-TAAT 
:A -AF-^G : FAAFvF- ■ "TFGGF- A "G GGGGF F F G A. ^AF :aAgGGAAG' G A "^G -^TF GG V G\^ ^T F-GGF' T F' F G F A GT AGTGT : GG* G-.-^^G-'"- 

'■■':.:■']":: ■':■ -'F-afggfgg gi-g :g.gfg' f:f\ctc a^-c f'G 

G FAo;-.A:.-Gr AAT F'F ACG A AAAT/GTFF-' A FTGGGG'I TTTCTTF CGFGF^GCTGGGAATA FXGGTAATTGAFGGTF^T 
FACTF^TG-CG ATGTTTCrFTAGAG'/AGG TGTGTATF ATAATAF AF^AF^TGTTACCAGA AAAAAAATTATAAAGA 
GTAAF-.AAAG FGGT GTTTGGAG'GAFvAAF GTAGGGTG T AGATGF- A':'Af ^ATATATTGAG GTGTATTGCTAF' AG AG" 
GAGAG'ATAF- GAAAGCTAAAAGFGGTAT ATGTTTGG CTAGATF-.G^ 'A^ :ATGTTTGGGATACCGTTTAGC' "AC AG 
FGAFGF:--^:^'^,GG -^:";TF-T-F-FG-A GG:AAGTGTG GF a .;A FFTAAF.AF^GA-.GFGGFGGGGA^GCy-AGTTGACAA'-GTA- 
GF- A- FTATTGT FAF-'AGAA : A AF' ' GAGFG AT F '-F' :-";F'TAA "^GAFG^-- ■■■■;A':^FA-F- ^G'-G-G ■T'-GG-- G'T■FAF'F'F■■■■ 
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t:;c^ggac;;;aacacaatattggtc:cttaccacgcatggcctaccggt':tgctctaggttagttctcagccc:gcgctacc 

TGGTGGGC TGGT :;G : TG TC AGAGCTAAT 3ATTGACAT ITAGAA ATTCTGAGG ^GCT rTGTGCT pxTTTTT T TTTTTTAAA 

AGG :^AAAi:; gata 3TAA aat tataagt :;T rGAAG: GAG :tag :'t ::gaaaa tttataattataataaggggg r :G':-i gaggg 
Tc : :g :-tga :'ga rT :' : :GGArTATTT':G :tgc ggt :tgt I'A ^agcaatga :gt : :aag i ta :^gctgga :^ttagaatg 
AG : TG :;G:-^GGrrT.^AAAG : igggag': ^: :gagc TGCAGGGrA:^ACTAcrTCAAT : ^GAAACT :cagcag:^^gccagaaa 
TGA :^':'A':"i :-gg r ^aaa ;:gt .:ggag ::;t..;at :g-:'A': tgcgacgaaatgcattgg tt taaag ^aatagatggtaagct ttgct 



:ggag 3 : ggga-.ta ;:agt ^g<:a ::aat ;:agag 
GT :gaa 5 .rA^GTG :^gac taca ^gggtctac 
A::}rT : ::a:; .-ct :>:^rG r^\AAAGGG :7tg.ic: 
AT G\ '}z : A r ;'.:iG r ;g.^ r :a 3agg-: taaag 

AGTTAA Z FA .-TGAA:! ^ FA TACTTACAAA 



GT : :g TGI : tt r rT^; rTTiGTTGGTT'rGA ;ac a^ ggtgtcA';:t :tgtcag 
GT : AC :g;: agcc :tag :gtgctgG':g':gaaai: a;^ tcctccgag itcagcg 

c:ttgtaaa.aaag :A':;a :ta ^TGTTAG'rGA tl ;:..;t-: ggagaa tat :;a.\gg' 

TG rTAAC^.ATGGTAAATTT TTATCTTAG 2 TG'r'AC T TTATC -^G AAGAGAAAAA TTT ^ :^AAAAAA':: AGA ITA I^GACACTCT 
AGATT rG7 :.GTG TG' :-AATAG AGTAGC' :a T rAi:.CC ACATGT ^AC IATGAAAG :T r ^AAA TATG TA ^TGG AAATT 2AGA 
rAATAAAT^AAGATAAvGiGAAAAAGACG :AGl AG ATTTTGAAG ^CTTATT'^G 5AA TAAAA ;^AATAAAA FA rrTCA': FAGT 
^ATFTl'Tf I ATTv^G ['TAGA rG;GAGAC.\GTAT'i TTTTATC7 FT :AC;':;AGAAA .JAAAA FA FA : l AAAAA FAA FGGCAG FTTT 

FGT rTA!:T I FTT FAAT':Gr '3G'F'FAGGA! :aa ta'i af aaaatgai;:a :AT::r:::5GG : :gga ft ;f : f'GGA ::ga3agagi::attgi:t 
fta-.attf.-.aaA':gaaacg'aggagtgaat r/ATT aaaaag :ag 3ATAA:^G^^ :5 :gg ^ :5:a fagtgg ft :a*:a ggfgtaatc 

FGA FCA[:F I FGG'GA-iG'FG' -iACJGTAA'oF'G ^A'l L AC GA[5GTCA':;GAC;ATCi^A':;A :CA F F F V F ^GTAA FG-^ F< ■;^^Ai: F'FCG 
FC i CiALFl AAAAATAGAAAAAAGTA'^F'CGGlG GCG'FTGGC FiFGFCyGFTiFTAF GFG :a:2 ::TAGT'FiF F'FA F<FG TGAA' ^ FAGG 
AiFA^TiFGCF-FGAAG'FF'FiF'FAAGTi^GAiFGT ri:-LGCTGAGCCAAGATTiFC<:;GGA TFGGAF F'F GFGACT'FGA-FG GF^FG'^ F'FAG 
\G,\ :;GF;ACA FTC'FGF'G F:G^AAAAAAAAAAAF..GA.5 AAAAG(:;ATGATL;AGi5TTAAAA F F F FAAATTT FAF FTTATlGFiF TACT 
F'FA rGACGAFArAAAAAT rTFiA'FGG'FF'GAFFG C'IGT(5GTC F'FA FATACTCA F ;A FG F TAA GFGAGA'F'FATG ACTTiFA'FCG 

fa'f 5agttf fag'fcf't'fa'ftifaifgtaf'i a-\ raiftg;:cactg factccragi :ct fgiftgata'faggaa fag f*ft ft'ftctaag 
-;aa-\aaaaaaaaaaaaaa'Fttttagaf"ftga'[ t'i atttta facatatattat^ tag fT'F :;aaaatgA'Faaaaai3tgt :aag 

TiFG TrTGGiFA'FCAGAGA^F'FCTATCGTAAAGATGP AAACAA FTAAAA^FAGAGAGAAGTA TFT ATTTTTTGAGTCGTi:AiFTG 

f;tatgtaaf-faG'FTi;;ga<ftgf:C(FGGATTATTAGfttaatgfgafgf:aagaa faifg taa f ^gtaafggtggvTtfag faca 

FAT 5AF;CTF-ATATAAT'FATACFFCGAAC:GGGATiFGTAAGAT FTT FG'FTAiFTGAGGGAT'FT T -FTAAA'FT FAA FTGTT :ATA 
F:FT GFCTTF F FTTGi G^AGTAGATTT'FGAT F/.TiFATACAAAATA rCLGGFTTA FAiFG F FGA'F : T AGA FTT FATAAiFAATiFGA 
FiFG 3GTAGF AAAAAAAA'TFAl^TiFF'GAFG^G F'l TAAAGTGAAA'FGTAATAiFA'F FAGGGA'F ::A :GA'FG FAATTT FCCATTGGG 
rAGTGGiFCAATGAGiG^'FTAATGTGGGGGAFF.ATATTAGATFAGFTGGCiFTAGAiFGAAFA'FAC-T'FTFGFTTG FCAATFGAA 
AAG :^AGGAAA'FAGGGGA<TFGAiFTTGGGTGAGi: APCGTGAAF'FTFATiFTTTiF FGAAGTTAA FAG'F'FTGA FTGTCiTFiFTGAi: 
■FTG TFTCTF-AAGGT<:-GA<:<FGTTTGCTAAGG<:GjFCG(:;CATr;A'FTFCF:AAGTT FAGATGA ::A [ GCAGTG F FAGTGTCT ITCG 
'FAT TrTGCA'FFGGC'FTGCCGTTAGTCAGA r<F'[ AGCAATGGITTTTCG^TGCi^T FAAATA'FAG G:ATG FGG FT FAG'FCT FTA'F 
GGAAGAATF- F FAGAF;GGG AGCFFTAATTGC F.-G-TP GGAACTAATAA-FTGCTT FTGTA GF TA l AGT'FTTATT F FTATAATTG 
FCC rCATGP F FATTAATAATAiFT(TyFFiATGAF.iFP TGAGGA F'FAAA'FiFTTAG FTAGA :A F FF FTTT FGAFAA FACAT FAAT 
■:AiFAGAAGiGFAGGTi;;CAGTGTAGTTAGTGAG:; iFF CAGTTG TFCTGTTTTGA FTTGAAG FT F C-A'FTAT T TT F 3AGAT TTCT 
TTA FAiFCTTiFGTGTATAGATTiFC(GATGATG<F!;-APCGTGGC lAG FTTTGAGATGCGG F F-FAAI TT<FAGGTCTTGTTGTTTG 
GTA FAACA/-AGGGCF;AGTTAGATGAAGAAG^(: F TTGATGAG TiFi:. FAATCTG'F FTAGA FAAG^ TAGATTTAATG AF-i:CT FGAT 
ATG FAF;GAF AAGATF'ATG'FAGGTiTGGC-AAAAF AF AGAGGGAAT FT'FATTTG FTGGG :A FGAATAT FT : TAG TAGAATAAG 
C^ACTTiFTTT ArGGAAAATTG"GAAAGAGATAAATGT'GATC GGATAGTACGTTTTTTAAAAAAATiFAAGTTGAGAAGTTTA 
C^TATTF'AGF' A FA FTGTGT AGGTTATAAA'GFt F AGAGATAG G^A.\CATTGTT FTGG F FT GF F T GAGTTAGG F FTTAG T^GG 

"' GFGAA GF ^F F. F^G 'GFA -FFAGAA :'GF" FTT'GFGAFGFGFF- FF-.A F : ; AGGT FAAFG:; ^':'GGT :AG':' 
GFAT FTGATTFFF'rF:- F A'GFAATT^:- GF AAG'"^T'-T:"^T 1G:^TAATAA "■■■A^'^TTT FT AA F■G^'-^■: "'"'GF 

:'Z-:g-: f fa gf-...\..af ... : gziic/^': tagagt-^gggg fagga fT'F'F itff\ggggtafaagaaata 

TGGTTF:;aA," GAGAGTGAAATCTTAATTG'FiFT^AFTTTTGAATT'-F^CTAAAATCAAAGTAA^GATGATAGAAAAATAAAGA 
GAAAAAG'FATGTGATATTTTTGTTGAGTTT/FTATGTTTGATAACTTAAAT fcttggtatgagatttagcttatgtttat 
ATAGGAGAATATTAGGTGCGAAATATGTATACTAGGGGGGAAATATATTTG FAGTT IT'F AAAGAAAGCTGAAAGGTTTTG 
TTATTATGGTTGGTGTT':^TTAGTGG'FTF'FGTFGGTGATAAAGAAGGTTGTATTTAGAAAFATTG;:TGCGAGGAAGCAGGG 

- :aa - " a' "■ aat'^ ' ~ --^ fft- ' -ataag'ffaa' ;^ ' faf^'^t'-'t f ' -f^at a a aa-aaagaafttt' ' 

ffaaafa: g fga.gg;a-fgatgagfgagatfgf ' g: gatagf ftgatttaggaagggagaattaggtataaat^;^'^aaf'''t 
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/TATTT J JA;.r7r':" JTTTTCCC JTC: ,: JoGC;^AT JrTG'JATCCTCATTCTCAG^.ATCTrTTTCCTCTCCTCTACATCAA 

AT GGTTC -^'^TGATTTGATCTTG a:: G^T AC": rG TTTAGTTGGAGGATGTAT AGAGAGGTATTCAGCAnGAAGACCAAT 
G AA AG •: G G GC A G T T T n AT A AAG G I' G T GC AG 1 G C C T T C AC CC A AT G A AA "GA r G T AG TGG T AG AAA T FTTAG ZPiGCCC 
TGGGAA oL-TGGG AGAGG :A";AA :GGG ATA A 3AC ^.AGATTGTG TG 3GTGAG TTA T TTGGGA 3GGTGTGT A 3ATCA\GCGAT 
AGTGTG TGGGTGTTTTT 3TAC TGG A ^TGT : IGGGGGACCTGC \C T ^TTGG TT FT AT AATTAAGAATAAA TGATTAGAAG A 
GGTTCT^AAATGTGTGAAGGG TTG G 3AA:; ^ FCC AGGAGGCTT JT .^AGAT^ TG ^A A TTCAA 3 ::TGAC;GTG :TAA"3 :TG ":TT 

TGTAGT fggtataaaaa fggg fgafa ft:' AG A ttagagttt ^g ^act t t fga j:; ftacaaataagt :;aaactj 3tt::aa 

ATT AAT .FTAAAGA/AAA T:^ TTGGA G A T A T \ GA : TGTATGAGG \T F : AG T : AG A F F FGTGGA FGT :AA : T 3 FGAA FAG T F A 

tggaggtgtgataaagt :gtgggcf3 3gt\\ga FGAAAAGTAFAGA:;r:A:;GFFrAGATGA:-TG :g ::taf:ctfa3t:fg 

F G : T G G F G T G T G A : G CF AA F C G F T C F F A T : i F 'F F F G C G T T' G G A F T F F A A F T F A A F F F T A A F F F T T ; A F F F ^ 3 3 A F F A G A A A 

GG r aa;f attattt: gal; ^fttagat f ft f f ftf fgtggaggaac f ftfgt ffaa f ftgaa faggat f f faf afgaga fag 

FG A AAA FGAG TGAA F^'FT : AGG A AGA F FG F F AG F J'GCTT ATGGAT F F F ArTFAFAFjTAATFFFTJTTSAFAFAFFGAAGG 
FA FA ;FAT-F FFGG:. GTF : AGGAFT F F FT.A ; FG FFGAGTFGTTAF FAAF FFAA F T\ FTAGA F F FAATA F 3 FA FA FAFT FAT 
TTF3AT FATA FGGF AATAATATATA FAAA F FAAAFATTTAGA FTA F'F FTAAT F TAT ATGTAA:FT FT T FA FAA3FArC F FT 
CTAATTTAAA 3TG/ C^GGA FAATAAF F FF^A F FA - A FATAATAA FAF^ FA F FAT^A FA FAATAA ■:A FTAT F F F FAG F FAG FAT 
AGAATG AGAGAAAFAATAATTAACT FTTA FAF FAATTAT TTTG F ATA FGFT^T F F FT TGC AAT TAT A T T FA FAFATAGA FA 
TA FAGTTTTA FT F I AGAAATGATTT FTTA : F'F F FAGTT I AAAAT F F'F F F FT" F F TA F T FGT F F FT FA F FA FAAA FTA F F TA 
CAFA(FFFAAAATFFTTGTFArGFAAFATiFArAFAAAGT,F-GAG FA TFTTFF'F F FFG F^TTrrATTTF FAFAFAAA FFAAAT 
AAA AG F FAGA AAT FTGGG FGAGAG'FGATTAA.V^l M^A.JATGAT FT FATGAG FTA FTTTTT F : FTATAA F F F FrTTAFTAA 
GTAF'FATTTC F TGFAGGT FA FfFAGAG'FTTAAA F A F FGAATAAAAA FA FTFi^ FA : FAATAAA F 3r F T f F FT FT^TGT F FFT 
TTGF(FFAAATATAFGGGAAAATFT'FAGGT' F FA F F F FTA F AGGGAA FT FTFG F F TAGAAAAAAA FA AAA F FF FAFA'FAAAT 
TAGAA FAATA F rGFFATTAAFGFA^FTGTG TFiFAAAATTA FTTGT FAvTF FAAT TF TFFTTGA FAATT'FG FAA FA FTTA FGA 
GGGAT : :C FT FAT F FGC* ; FC rGAC'FTG&F F F^FA FAA FA I 3 F'FA'FA FAAAGA FA ; FAA FAA FAA F F F'FT A' ;A FGGAiF F FTF; 
GCA FG F FC :t FGT F FACi^ FCGGrGC'GTTA TFG F FT FA F I AT'FTGAGGA TGG F B TAGFTA FGAGA F' :TA : FTG FGGGT F ?GF; 
ACT FTGAG TP FGGA FGTA FGGTGTiFTGCA B F'FT FTG F F T FAiFAGG AiFTGGTT^ FF^ FAA FTG FGGGGATT FTGT FCdF FAG'F 
CCGA(FG'FA :a FTT F FCAATGT(FTA!FATA(FA FTT TTG FTT AT'FA'F/vAGTGG! ; A r ; FGT FAG FA'F FT F:FTAGT FGGAT FTGA 
CTGFTFA'FAAGGCAF FATi 5 FTGTGAAAGAT F FTG FAATA3 FAGA'F F rCGGCTGA ;AAA3AAT r'FFGT!;; F FGG FAAAT FTGT 
GTAFTFG^GTAAGGT [■ FAAAAATTGGAAGTT FA'FA FA F TA F A TTTG : FTCTTCFAA FT^G FTT^FCG FAT'F F F'-TF F rGGiF F FTT 
F-TTTAAA'l' I'AGTsF I TTA? FAATAATCGTFAG : TAG FGA V F A F FAATAG^FACTTTA i :,Ai3A FATTT F' :AAA FACT TTGAGAT'F 
GATGGGTT :ATTT FAAGC rCGCCGF7\AAG : FiFT :-AGGGA F'FTA'F ^TAiFGGAAG F FiFiFTTATTA FF^F'G FAGTT FGGtFGATiF 
AGAGAAi::TGAGA(FA FCAA FTTTTGFTAAGGTGAGTTAAAFTiFT'FT TT'FAAAfAAG F TiFTA FT FG-A FAFTA FTATA FTGAGATT 

gt(f;^aagt:tg(FAAAAGATTG(BATAaatgattt fcctg fT'Fifgif :attcattt- ;att f fagtf; fT'FAA :tttata(FGggf: 

CCAf:TGTCCAATG'FAAAAATGAAGAAAGAATGA-ATTGA FF;TGA' ;aAGG(FAGA' FAAAAFGGTiFAATGA FTA : FTTGTTAF; 
GATAAGGTGAAAA I TAGG' :-AGATTTGGG AAAGG FAAA'F rGT(FTG^ ■'GAi^AGGTAAF^AiF FTGGGTGG'FA F :^GG BATGiFTGAG 
TGG^FGAiFTTAAAG : FTT( FrTA(TrGAATAGTTF^A -FFAGT F FTTA^FF'.GFiGAG/iGAF./^AT AAAAAA FGAi TAATG F rG(FiFTA(FT 
T r'FTTTGTAAGA(FA FATA' FTTTGTAGAG AF'GAr lATCG F VGAA/v :i"i'FGAAGAATATA FG FA^F AGTAAT AGAGTt TFTTTT 
GAAF^GGAGAGT;FAF FAA(;TGAT'FTA(TAAGGGTT KFFFAT rATTCTTGTTTG/^ATF^TAiFATtFGGTGA'rTTTATGAAAAiFGTT 
TGT'FGTTGTTATT'FTTGT'FCAAGACAATTTTG'F F A'FGT TGTAT(FAAGGAGAAAi iF^G^AGAACAATTiFAAAGTAGGTTCGiTF 
AGGiFTTAGAGAATAAGTCAGT(}AAAGTATGGTG TFGGF, FGiFAAiFAGGTTCTi ^G'F'FTTG FAGAAGA^FAG ::AAAGGT(FGGTA 
TT(F(FGTGGTAT(FA/^ TAAf-TCGTCCTTTGTTATi; FTGGT FAAGAAG AAAAATAtFF^GATT FTiFTiFATTTGAT"fFGTTGGGAAA 
T G A A T T T T (F T T G T 'I A A T F^ C A G A A A T' ( TF T T (F T T A F A AAA, G G T G A T F\ A T 'F A A/^ T G F' G A ^F C FAAA h G G A T A A A A A T AAC A' T F T 

gattt;^aaat-^a't- fagaagtgta'; aagaaagt fataf.aa '^ttaf'tttagffffffatf't 3F"tf"tttttg f-taaa-fttaf-fg- 

TAT FAT'VFGATA'" FATTAAAA ATT.A:aT AF'TAF' -GTA' GFA FTTTF'TGAATT' : F: FA'FT A AATF-TTAAG' .; r:': .\' - : ^C:'": :■. 
FAT F-^TFF - "'TAF.AF'TATTF FTF FA^-TF' ■ GFTTATF-^-'-F'TF~T': ■■■"'AF'GA- 'FCFFA FFGG/FFTTTA AAF'TTAT'TA- ^F"F 

: ; G AATAF:! GA' V- F i ' FAAA FF' ^T./TF ."AFG FF. : A' T\':FAATFGvA FA " AAAAFTFT F'^ GFA^FAT FTFTF'F'-FGA' ' A'FGGGGG^-ATA 
■ ■■""■■TAT -A T'FFATAF^FF .-■:■: ■ ^AF^F :^F"T TF FT F"i '■F^ A FF^GA; FFA"TF"FF^T Fo.F;\'TAGTFA TF^TFG^TFGTGA^F 

F^AA: - FTTArVTF FCF AA'TFAGAGAGF''TTFAATATAAGT;.ATTATT< :GAATCTTT( FFTC AGTTATAATTA FGAGAAATACTG 
TTATAAAGAGGGACAAGATATTGTCA'";GATTTATGGTGGAGG<:Gi :TGTGGF^TG/'.GGGAAGG(;TGAAGAAG(TrGAAAAGGA 
AGGGAGAAGAAAGTGAA;TTGTGAGGGGTTGTT(^ATGTAGAGGAG' ;GAATGA(;TF'AGGTGTTt;TCAGGTAGAGAAGAGAAG 
GG AAATTATATTAATGT'^TATGAGTGAATTGTT^GTTGTGTGAAATGGGAGATAGGAAATGAATTTGGAAATGTAGGTCr: 
TAAGTGAAAGGArA^~^rAA'--~ "TA'"GT""TGA'"F'.'"T-.A GGTAAAAATGi ; AA T T TAT ^ /. G ^ '"7 ••- G T r J G A'T- G AAT :3T G AGG r T G 'AA 
■; A ■::T-.TFF -T^TFA^^'F ^ :GsFFFA- ■ ^ T T T A.-.ATAAT TFT A ' TFFTTAGGT GAGTGFTFATG AGG ACTTFAFG AT FTGT-G T A 
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■:aGATGT:; VAGTGTTGATTTTGCAAnT-3CTCTGT;r.:TTT^ATTTTCA^CCTTGTTCT3CTCr:A^TGAAATAGAG::TTTTG 
GAAAAGATTTATAAAGTAGAGATAA^TAAATATGTGCAA:^GAAAArA^CTTTGAGGTGAGTGAATrCGAGGAAACTGAGA 
TGAC TGAAAGTGGGGGTGG TAG AGT 3GAAT ATTT ATTTG ^GAAG TGT AGAT AGGG ACAC AT :CTTA:;ATA": : ;:TGTrA': 
TTG': AGG';'.^;'G■:GATGGTGAAG:■•GA^G^AAGTGTGGAGAATGGTTTT ::-GTGTGAGTA :A JG : '^AT S jGG :A :'^GAG:t: 

-AAA -T ^g : g yAA'rGi'GG \aa\t :-gga-:agattg r^A I'AGTAT tagtmgttg y:- :ta rrAAArc^ : : : ::AAGrGA 
ATG': ::':'GG aggt': : v :r:G ^GA :^ aaacag .vataat \:a :agggga .^gt ttggaa :aaa sa :t j ^ :ca :AA^GGGTT■: 

3AG.' ^CGTG rTGGTA TAT': ::GTAAA =\ TTACGT TA ZAGJ rTGCATGT -lAAGA ^ATAG j :} :TA T TTA T Zh Z AA : I'ATGTGC 

tga: tgatg ..xtaa 3 z ttgatt :::aca r 3atct r g z taa : :a-:; y: :ag \ agg : agac a : r ag r r :a : aa :;:caac':c 

TGA : GAG-:"T ^GGAG 3 ^^GT SACG-GG ^ G.'\ACTA T :-G TGAA ZA.*. : : TGG A SAG : ATGT ZGA AG : T :T 3 ^ ^GAAAAA iTG'TT,- 
GAG : TGATTAGT :A Y Z ZCJ GGGATG '\ Z TACAG GAATAG Z kAZ- 3A 3TG :AT 3 TGTG :A :G 7 ;TTT ^ TAA T ": : Z TAAAC'I 



gggaa:;gtt TG T :at : rGTTGT ..;tt 
GTG" ':atat tca :t z z :ag :;G';g^ag 
■: ; : :ggg :taaaa;; g7a:]ta :gt 

TGG': 
AAGG 
GGG'I 
AGA'":- 
GAG 'I 



'GAGA TGGATTT ZT'l Z'ZATA Z ZTG Z ZAGC Z.-VZ ^AA ZAAAA TGA T 7 :: V rGA'X'I 

:tagg..;ggaaga;;gi: A':: tca:: :gtgA':;gg: g:ja3 :zzzv,\ ;:aa z,\'[ :agtac'1 
■TAAA .;'T':G'G'r : ztz- zg l't : :ga r :tgg : zc -zz :aa : zat z vi z rC7'Zrz 
:gggtaga zg'Z r itaaal-'^igaa fagggtaggtaaa SGr.AA :aaa ggga flsgaaa': aaaat ztt :a i z/u\ ;;aa :aaa 
;:acacaga 3taa :TGGT::i':AA : :;':GATGAAAAGT r :c'[ taat';^aagA':ai:; :c z-yz : tg yZT z z zgz z ; :aT' ; :i:at 
:;':-GTAGG FGAG V :AAGTi"G::AG ^ ;;tagga;\g ATAG T tgagaaaaaga jga'.: re :aa iz :azaz z :v: :a ; :' zz zgaa 
;;gagG'::tagttaatg :taatt :^ :;i:;TCTT :ggi:ttttgaaaa :i;::aggagag :a;]Gi: : :a : ^tgg yv z^G^yz, t'zggtz 
aaagtaag^tgag :tg tt; -tga : m'tgag ::;taagt ztcz tg tat A' gaaaat :t ;:ggaa : ^ zt taaaaa^ ;aaaaai :g'i 
gaggttggaagagi:ag zTGGT''y\Gy z ZGGc-Tc :ti:taaat 3AAGG bi:aga ;:agata yzc z z yz z zta -;aa r -v>,--A.;:ii:G'i 
AGTi TAL/rGAGGGiG^ r :gg taA'-iga : ::tgcagaggaggtt::" T:.:GG'r tg .:; :gag rc z-yz z z g:gt 2T yzz zz :z?.\ zgag 
GGTiG;iT(:GC'::cTG'r'rGrGGAi3i:-'::TGA rAGTGT:sGTL;TGiT r!:A:x-\ATAG : :g :caa': yz i :t z za yzA z z z zzzzgzg 
ggtl.\G(3agagggtg:gaggt^:gu;:g \::;:;g\tgg.";gtgtg: 3:ag:: : :a g^:t g::ac ^a ;a ^yzzzzz zg sta :g. g.: zgcz 

GGAGGZ^GGCGGGGGAGG'TG ZT^y^.GGAZGGTCAZTGGGCAZAGGGGAT ZGG Z'ZyZ :C GGG : ZG : Z ZAYZ.GG Z-G'kG rZ^ZG.AG 
GGGGGGGGGGGGGAAGACG ZG:.'rGGZ\AGGGG-:GAG-VCAZZGGGA ZT VGG ::GAi3 ZA ZA:: ZG 1 : ZAZG liTG T-.; : ZG ZGAG 
GGGyVGGGGGCGGGGAGGAG'VZ TGA T ^GATGGAAATTG :a ri^Af^G TT .:G':AAGl^ ZA Z'ZZ ;A ^ATAAG G: TTGAT :Av:AG'I 

gggl-atgtgagg':tgagtg7A': ggg :agtggg:ggggag :A<:-TGr :A.:A':G:AGGAT :GG rATGTAATAGGG'.;T :;; zaa^zta 
aggl agaga';;aggtgaaatG(3<: i:tg : :::gaggg:tagagaataaat ^atgA':^ggatg ggt z za :t : :G G:'-^r"":G i'-Ggigt 
cagai:;a(3aaaaaaattagggai -'liAA: :"agtgg:;;aggaga3aggag ;aa:a::aga3a:ag-: y: ztt zg ztggzaz zzagtg 

TGGAl^TGTGAAG ^AGGATiG^GAGAG Z ^GGAGGAGGTTA :A :;,^.AAT GY Z' y ZAGA 3AAAi: .:A G? SA ZA Z'Y- : ZG ZG ZGGGAZ 

GGTAATCT'j ;;at :t aaag agt' / l^fa .gi'atata :'agtagaaa.-.ata :a ta^ -jagal^at zaa ;g :att ^a za:g- ;a ■; ^.^'Zaaa 
■.^AG':-,A\AGA :tg :tg r gia g:'; tgg : tglttt i'tttga za za za z zg ya z zggg zt zgg : za z zzgg ^aat ; :a ztgggg 
zAzz: GAGG .;g ja::g:' z :ag g::': ^^ga : ,;gggag :;gttgaa 3 a :.: r :t :-gg :;ggg : a :s g:g: :a : ^a 3 tai^ gf :; .;a tgaca 

GGTi:^TGGAG::AG :AGAGTGGG.' ■■^^AGrGTTTG^ATTTGTA3AG(3A 'iA':'AGGAZG TCA ZG ZZ S TTG ZG ZAG G:G ZG'YGGGA 

AAG'i r:cTGG^:cT :aag :gagc': ggg : A'l'CTTG "^GGTGG :aaagt z :t :;'.g^agga :a zgz '.z ia ZG : A 'GZA ;gggaai.:tt 

GGT'I TGATTGGAATAAGGTGC:: TGCG ZGTTTA ZATTTGAA ZZ GAA lAZ^ZvZGA ZG ZA yZA ZZG rAGTA I'AT Y ZA ZGGGZvGG 
GAA'I TTTGGGGGGATGGAGAC': ATA : TGATGG I'TATTT T ZGAGTT ZG YA ZG'YGGAA GGZ ZG : T GT ZGAGAAG ZG TATTTA 
TTTI AATTATTGTTTTAAGTC; (^TT : rGTGTA TTGTTGGT T'l GG : TTTGAAGATTCA' ;AAAA T '^T GrAATATA ZG'Z'YiZAZ 
':TTTGGTGAAAGTGAAGAAAA^G;-;AArrAGAATGGTAGTAAGTGT rTi:G;;A' ;GG ;:ATACATT TA S TATGT'ii^^G "AGAG'^Ai.SGA 

GTC tgatgaaatttaaatatagtaaaagtgc :tttgtgaat tgggg :TA'aTGCGT ;;GTAG :aaa :t :'Gt gz' : :T';ttti 

TGTTTTGGvrTTTi^TTGTGTTl TTG : ITTTGTTTTTGAGGGAGGG GG :'Ti y:GTTGT'::AG^ ;GA 3GG TGG.AG EGGAGGGATG- 
AGL GTT:'iGGTGAiGrAGAGCG'I TGA'Z ITCGTGGGGTCAGGGTGGGAGCiTGAAGGGCGGAAGTA' jGTGAGG TTA ZAGGAGC 
ATGGTAGGAGAGGTGGGTGAT'I TTTGAATTTTTTTGGAGAGATGG :G rGTGGGTATGGT' ;TG TAGGATGATGT :-AAGTTC 

A"- "\\'-TGG ""■:""-AAAAGTG"'T '\" ■G^G.-V ■^': ZG 'Z :a.\.\TG "'G ^T GM'A'r'AA -AArAAA': :':"'A G-' -A'"; "^.'^ 

■GGT:"' T IGZGTA'-GTGGTGGGAGl GGA^^: G:"GTG::" TAGAGATGGTTA ^GGAGGGGTGGTGTi :GA':GGAGTGA T'lTATGTTTA 

GGAC at:-gggtttggtgtgagc tgt:G\aagagaaaaggggtgaaa ttctggtaagagag: ;aggaaaattggatatgtgaa 

AAf"G\TAGAG"^TTAAATTAGTT'I ATAA'-GAGGAAATGTGAGAAATT TTTAAGTGTAATTAAAAGAAGTGGGAGAAATGTTT 
■'.^AT': G^^ATGGGGTTTGTTGTTATTTG r'.-AAGG I-TATTGGATAAGGATTAAAGTT':TTTAAGGAGTAATTT ZGG I TTAGAT 
-A'"- ■■■"■•ATA ; ""G'.GTAAAAGG-^:TT T-TTAA-GA'GAATGAGAGA: •'^TG-'-GTTT'r:AAGT-:-AGTGGfT^-r'TrAG JATGA-GA Z 
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: .■A;rv - ;:_; _-c :ccp : tgccag : ^aca fttgg : :cataa r a :;aacaga 
AAA-:; :•■:;:« j::v:-'jT7 :::'7A ag 3 .^tgaaa-g::a tg-gp "jaa-aAagagaaaga ;:ct^gagaaag :a::";a^aaaag 
AAAGA?AGGT TATAA J 3^ -C AAC hC'I' AAGAA ;:tcag Tc A ^ 3 T^GCiG : : :ga ::^ggat ttg a^tgaaca::; ^aat ttg 
GT :-agaa7..^a:- :g':g :aa':' r.^ tc a ^g^' a 3ga :t gggg :gc : it 3 -xagt ^gggag aa :taag ":aa-^ ^att :a :: r : ::ttagg 
■::■[■ A :- :g;.- : :gga.mgg'gi 2zc:':g : rAT iAGiGTAAA^^ :t r-\AAA:A :TTG r ::tg :g taa r :;g-:g 3rA:A::cG 

GGAT^:^G.\':'G:'':"AAAA\AGAA^'AGA3G':;rrGA r^.-TTA^G : I AGP AAAA 3AA 3G:: A T TGG :GAGG 3 TGG :T 3 3 3 F iA 3:TG 
GG :GAAAATT 3TGGA -.GAGA'I 3AG AAA.^.A 3A 3 3TAGGAA : ] 3AG "GA ^T' :GAG T T 2GT TG :GT ^ TAT T ^ TGIG ::G 3 F AC 

gtagaat':'ag\gggag^ta':g rrArcri : n 3GGGA':rGT : atg tcG'^agaata rG:3GAAG jCT jYfga :rr:GAA3 rrc 

GGAGGGGAC^A 3AAGG : GAGAA 3 rAAA:;;A Z VG VGA'! ACCCGA 3GA ^ATA-^GGGAi^GAAATAT AAT ^AGG T TA 3 :T 3AATTP. 
GAJ; ;i'"'GAAC;G \TAGA TGITATA 3G3A,-. 3 :ATATACGAGT r : AGA ^GGirrATTTT TA FTT FT ^TC FTAG 3AA^r':3: :3AAC 
■F'F :G:^T^:/.3T \GGGGAGAGGAAGT:GGAArA".TGAGTGAA : '^GG ^'FT'^TAGGTTGGA :t :G :GG :AAAGTG^GGT ^A:J1 

- :aa:;aa-.-/\;; \aaga ,-ti'Gi:a':ta fg'f rAAA^TAAG':TTT.^ faaagtiGfgggttg r f :t :a :GTA'.^GGArTTrAT ^ 3tc^. 



AT :ttttcgt ;:;gagaaggtg:: ggaag'F 3a ft aaagai:ti: 
k I : A.^. A. A A 1 ■ ■;: 'T -\ c a a ,a a a c t a.^i, g g a r i 3 a a ■ 3 : 3' : t ,^ a ,^ t g c 
':^'"-:;agtg^ gg \agtg.'gt'faaatg::a;;: g-:aaaggtggg3 

GAGAGTGAAA ■:;GGAG- ~ AAGGATAA TAC.GA 3(1: FA(3GA: 
'FAGAGAGA'FG '>.GGTT AGGTGATGGGG3 AA :!::AGGGG' 



:a::tg :tggG'3agaaaa : :aagggg bagggtaa3aa 5 3tat 
rci^ rGGGGGAGGCA.-\ :;aa :a :':taagi3AT'3g 3at g3atc 
^ : :t.^ :jAo j'i'i.;AAiGFAG r aa:t s 3T aagat :g :aaa aaaaa 
FAGTAA ;gaggaagtgtg f ai3Gt 3aa':gg'::agtagij : :gtc 

:;AAGTA ^ATG'FGGGGA'FT :: :TAT rr-TA'A^GAGi^AvSAAAAGTG 
A: iAGATGG AA ::;AGTG AAGGAAGTTGGAAG 3T :aGGG AAGGAGGA ^AG::GAf ^FACTGA ^AGT F :;A yZ'?C'V- ^G 3 3GG F .GFGA 
Ai::GGGGACGG FGGAG3 ACT(^GTGTGTAGT 3G :TGTTGAGAAAAG :GTGAAAGTiGrG TATTTG AAAi:GGi:;Ai:AAi:A GFGAG 
TGGGTTGC :"F :GTTAGGCT(3C AAG FA'FTG :'F FGGATfrGAA' 7 TCG JGGATi;AG'Fi7FG GFGT'FG :;G ^':;AA'r^-5GGAAAAAGGG 

gttgggtt GG ■;ggttggtgacttt :ai: AA3A ^GGTAGGGT': ::at GGGAG^ ;ggaaaa f 5GGTG FA :agtt'-:g :^AGi5 gfaac 
AGGTGGAGCnT :;ggaggagggggga :aggg rAAAG(:^GGGAGG-:cT :gt::aagagt:sg :: :tgag3g :aga'f ;g :ai.5Gg ri:AA 

GAGGGAGC CG ::AGGG3AGGGAGGGGTi: FGAT :AG<:GAGGTA :;AAAGTGGGr.AGTTT : TATAA FGGTA ^iGFGi^.A.AAATA 
GGAGAAAA-;::A -XAGGAAATAAT AATAA'FAATAATAATAAGAA FAAGGTi ;i3i3Ai ;TTTG F AT' ;A fag GFGTTAI.AA 3GA.AAGA.= 
TTGAGGAC AA FGAGTG AGA(.;AATT JGAAAAA 3GAGT!:GGGT FAG :ATi:AGAi GFATGA FGATAAA ^.^GTLiAA :AGi: FTGT'F 
GTGGGTGT AT FTATGGGTTGG TGG IGC AT :A 3TGTGGGGT': '^AA TGA'^GAAi ^GTGG 'j FGAAG ::G r':AGT-^G .; .:Ai.^A-3ATT 

gtgtggg:: gt :'ggag fatggagggaa3. ft :;aa'faga^t:g3v: ::ag :gg::tgtggtgt :: fgga ^ \g ^fgat :i:a-3tt : :tac 
cgtgtaa:ga;:agaa:gggt3ttt ftggt 3g 3GAi:TTGGGA :gg fgaaggtatgga :;ggg : :;a 5Gatl;ag f :a': :tga3 

TAGGATGP:G\ \AGACACCGAGGAGGG3. SGAAATTtTFAAGT'; FTT TGAAAGGGGTGT FTAG ^ ^AATGGA ;a :AAA ^Ai:CA 
GAGATATTGT FGATTArAGi:AGAA 3G3'GA FG 3TGGG<:AGT':AGG :GAAGTi :AGATG F :GAT HAAT'^AG';:TT F :TAA 3TTA 
GTGGAAA: AG FGGAAGGGGAAGGTAT3:AT FAAGGi:^Gi:GTG':GAG'\GAi:^i:^AGGATTGA:GAT : FA y.:AAA-:C FATAAAATG 
AAAGGTGC AAAGTGCGAGTTC GAG FTTGGAG 3AGAT(3AAGAAGA FAATGGAAGAGG :;AAGAAT Fl^GGGAAAGGGAAGAG 

TTTGGTTT3'G :agattttt(:agaa f-gctt tg fgag^tgaaga ::agattgggtagggt : 3G':tg 3aaagga'^.t 3i.:g gfggt 

AAGAGTT3AA3TAATGTTGA3AGA:ACAT ^T 3TGGGAGAT';3AGGTG:;GGGTGTGG : :AGAGT(3ATGTGGAG^GA y3ACA 

ag:gfgt(:;3aaaatgt'-^aggtcggtgagggaa-3gt::a:ggtt3GCG :gtgttttaaaa ffggga3G-tfagi:;tt f^^a ;agtt 

TGGAATG;^GA3GGTGAAGGGAGAGTTAGAAGGAGATTTGA3GATAGTAAGTGGTi3A FFTAGA3TGTGAl;GT:AGT A^GGC 
GAG'FGATCGG 3GGGAGTGGGTGAGTGTGG3AGGATGTGAA': 3CATGGTGAGTTTTT FTGGTAAGAGATTGT Z ^GG FTTAA 
G -Fv.GA'': : AFT""^ ^ -, -^^■^-■^ - 'y:-- : 1 A 3'".^ F "^T.\ ■T3''33GG AAAA FT: -AG 

■A F' 'r: fga ' 3 :g-:G3 fa;.g::a \ f^a fa fa^ ;aa3A'3\'f : fa3 :ag'G'- 

A 3 .\;v G: ■ F F T ' ■ \ 'F T 3- ■ ; '3 ■ : T ! ' ■ ■ F G F A ■ 3\ A ^ 3 A T A G ( ; A G T G ; G G F 3- G r33 

:TG3F \T:";A y^AG'F'FGTAGGTGAGG F- 'GAT-"-GG3'GG-:AGGA3TTGATA3'T;.;T FAGTTT FGGTTAGGT F jGG':ATTr 
F3 3'F3r -F 3 ATAA3TGT^::A:-GGAGT 3 AT rGTGATT;GFGTAAAGGAAAGTTT(GrG TG ITTGGAATAGGAGT FTGGAAACT 
FATAG3AA3GGTTG^AGTGTGGATGAGFTTGGTCTGGTAGGAAGGTGGGGGCGGT3GGGGTGAGTGTGCGGAGAGGGA 
3G33GCTGTGGGTCGTTf^GAGCCGGTTGTGGGGTTGGGG':;TGGAGAGGAGGAAGGFGTGGTGGGCACATT ZT'ZCCCGG 
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AT:-::r:H:-AI"TAAArATTTAATATT7':AAAoTTATATC'TTTAGTATAAGTGT37TTATGTATTTAA TTATAATAT I TAATA 
T ATAT^T.: 7ATGATAAA''G TGT A'TAAGAGATAAAT T':' ^^'CTTT TAAA lATT TTATATAAAATT TT TCTATATTT'": AAAGC 

': ':aga:jg': :;-g: : : aaggatagg ;. gtggtgttaa tga': :ggaga :GoGACct :^caggtgggga 3 :c :cagtgaggl ggtgg 
TGT'^:; : :gt 3 ^Ar agggccgtg'i aaggtagacaag r :actgagtaggttc rAGTccGAGcr r :g tggtgT' ^attttaaa 
c'AAG-; ta:: :'AG'" t :cagtttgt tcatg':atg :a :ta :;gaggaaagaggtgtaagtagagta :aa iATTATAi:T':ATTTT 

ATTAA TAAAA^GA:: rGGTCAAGAAGGTGTGTC AAA :C ACAGAAT rGT'IGAAAATTCTAi 'ACA : TAGAAA' :AA^:T'rATTAT 

TGTT': AAA A .GAG.^'i ATATATAGAGTTATTTG v :gg :c ttttta t ;;gagggi:':;ac agaggt : : : ri^ :gac :g :i:^Gi:t':tgc 
TGAGG --GAA : ::":g ■G":at':tgg':t ttataaa .:: aag.\ :c :G':AGTG::TTTGT'";-':ATGAT':':--r :a 3 rr :tgg ii :'^:'^ taagg 
A. ;g ;a ; \ ■.; iG : aaaga':g;a:-: ggtaaa aaatg : ^aggagah jgg rTi;-GGc;AGGG':-rA r sag ;tt fgt y:c': gggag 
AGTT': 3aga.;; :a^''Lg :tgtgga:-: aggtaata ['Ga:ag 3AATTTTrATAGGAA::TGAC'i":T:ArAArATG:T ;gggaacca 
TTTG^G. :tg ; ;; ft'i t gatagaaag-aaat':tt': tgg : ft : :agagg :atggtG':atgag':gt .: : : :a ttaT'^taattagatt 

■-G ^G - \'i"A\;-G.A'L,A\:G\AGGAT.AAi"V-.G :;."G\':AA': "'AA 3 TTGGGG AAGAAA'Aa :AGATGAA : : r- ■ iGGAAGA'l'A': AGGTG 
ATi:A':; ;^GA ^AA^^GGGAAATAGGTGAGG'I'AAG :v;GA ^A ^ r::ATGGAGGAGG':A'.5TG':TGAG .: r 5.^: -rAAG'.rA 'AT^-AGGGT 
GGGGG TT': :A' -A:-," A ?G rGAAGAAAGGG'. GAA':y A\ ^T' ^A:g:GAG :GGGGA.:;'^Ar;G-:Gi3GT : rA'.^;-.AGiG.:AG 'GGlTGIAG 
TTGGTATA :T::'[ T G -^T ITGGAC TTTTc^AAGA'Gr ^A ^A :ATTGTA' ;GGATAAGA' :AGAGAGAAA^ • ■:GAT'5G?<.5GGCAAAA 

gcagttgaaaa:ggitgtgtttggttcattgg :v;g : r r : : :GTGGTrGG':TG':':G':':GG'-TG : 3:':' ::':tgg': ;":ttt7C7G 
tgt'G: gi'g : vci c t :tgtgtgi ttttcatg :gt 3a ;iA ;ai;gat .:; :':Gi^Ti-'- r-'-i ;ia:i;taga-3g :;gag :g .;':a'i '.^aaca 
tgg'g: :ag r :-A'- l GGGGAGGGGcrGGCy: :tg ;g.g r : :':ggtA' :(:T':ai::ti:':tggtg':' 3 :a 3 ;;GGAG'rAGAG'3i:GGG 

TGGi:a:GAT -IGiG^AG 3TAATTAAAAATA':AGAi:;A3A rA TAGATT : :<3TAAi3A'3AGAGG':;3 : :rrA:GTT'3T G3GGGAGGG 

TGGG'-^ GGAAA'GrG'iT 3GgcT':aaaggag^:gt jGrA:G r :agggt :ggaagi3':'3G':ggg;.t rA:AA :;tgT'3a :ti.;gA'.g:gca 
CGA131: :tgaa ;;t'[ t t :t igggg'! tcgtggi3T :v:g : :aa :aaggt :::aagaai:A'3G':gti:a 3:13 ::■ tggtag ;i3G'ig3gaga 

AGAAA 3TT 3 3ATA'3A :TGGGT(3^:CTTAAAGAA' Gr 3AAA7GTAGT 3 GGTGCAGAATTGTA 3AG 3GGAGAA'3T TTGAAATCA 
AGG7i3 :GA 3 :A::'[ GT r(3GTGGGTTGTGAi3GG TTG V 3A 3 ^AAAGG 3 :':TGTGGGA'3(3GC7 3TGT'.G- :TGA'::C :\3TGr3AGAG 

gcggi:ttgt :'G3'T':t 3tgtgtggagat!:ati: :tg : : t : r 3ggtt 3ggggcgA'3ag':tg.3t-3TT':':- :gtaag ;AGA':i:AGG 

GATATTGGA :7Ai3'3G 3TTACGG'I GG7G;3 :G7 GAG i T TAA :TTGAr7<3G'.:Ti:7 37AAAGA :■: :TA7 :TG':AAAGAA'3i37CA 
GA'IGVJ i GA 3 3 GAG': GAA 3G77Ai3GAGT7 3GA : A7A FA :A :TTT'3-3 ;:3GAAi:a :AA7TG;.A 3 3 TA'.'AAAAGT .:AGAAAAi3A 
CTG7A 3GG 3AAAL-GAGGAGAAGTTAGCAAA7A' A\ TT 3A77i5AG'3 3 :7AAAA'3AA7':^GGA T 3 i A 33" ;;GAAA7 :''3AG'3G7i3A 
GTTGGAI3AAG ;;i3A3 A 3GTGA7A'i CAAAA'3Gi3 :'i3T 3 T TA T 3ATG'3 3 ;:3AGAAAA7G77GA 3 3 3 3 I'"; rGG7 :G7AGTAi3Ai3G 
7TTl:T 3GA 3 3 ;;TAP'3 3T 3AG7AACATGA'3i3i3 :v;t 3 3^3 : 37GGG 7G7T'3Ci37'37AATGG 3AG 3Ai- rT7'3'3GAi3G':'3i3Ai3G 
GAGi3'3 3GAr:' ;;*3l T AAGGTTGG^3 AGTT7'3Ai3A' G3A 3G 3 T 3GGGAAGATAGAi3AAAGGG'3ATGT'33-AG7AAAAATA'3AAAA 
77A7v: 3GG 3 3 ";Ti33 7 3G rGGA3^<: CG7G7AA7 3' 73 A 3 3 7A 37TG'3 3Ai3Gi3Ti3A'3GGAGGA 3AA T 3i"' 3T7i3AA :GGi3i3i3Ai3G 
GGGAGAT7 3 3Ai3'T GA 3GGAAGAT CA7GG^:A7 ri3GA 3 T 3 3A(^GG TA 3AGAAi3AAC^AGGA;-.AAG r'3i-ATGT'3AAATAAATAA 
ATAAA7AAA7AAi33AAGr7GAG'IAAGTT'3G7 3AG TAATA 3GAAA A ^i3GACi37 3AGAGGGT A 3AAAAAA'3A7 :G3A'3T7Ti3A 
AGA7A 3AGA :Ai3'I 7G 3GA7GGAATTATGAi3i3 IG/GT 3 3 3T7AG rA-3 :7G :Gi3i3A77GTG3' 3-3AA 3:-TAAG'3TTAGAAA7i3G 
:3 3G3G- 3;3A3 3 Gr3 G AATGGAGA3-TA7AAAGA 3'377 3T 3 3 AGAG'3AA7AAA7'3 37AAATGTA T 37AAAGT7G 3TG'3AAGA7 
AAGGAATCAA 3A.-.^ T 3T rAGGGGCA7G77Ti3rT7 3 TAA 3 37G77 ^A:3A'3TATT77AAA3'7AGTG3- ;AAA'3T Gr7T'3GG7A 
G'::TC^: GFGG:' 3AP.-T rGAGG7GGCG7G7'3Ti3 173^ 3A'3 : r 3GAGG 3T7G7CGATAG;37TA7 3A 3A' ' :AGAGA ■;7G.^ '3TTi3G 
G7A I- 'i 3'r7A 3 373 'I 3A7G77GA(: 777G73'77 IGvGA 3'3 3A 37GAA 3 r7G'3CA3^TC^ AAGAi3A TGAAl-AAG AAGAGGl 7i3CAG 
77AG-3A(377 3 3GA'rrAAGGAGGAGGGGG'37i3ATG 3AAA 3A7G.G7 rGAG.ATGGTC;G7GGAA 3'3 37' " TGTG'3GAGG7ACTi37 
AAA7^"^ AGG : AAG:" ~ AAA'':GAGAC G7GGG AG^ ^3G^'3 3^ 3 33 37G77 \ r7A"^77 AGG77G7'3 A 3 TA 3,3 ^GGG 3G :A^"^3 G77' 

--.■:-.3- ■3"3GGG33"- ' '■■■'3G7'' 333 3333 3 3--G-G- - ■':-A3 ^3AAAAAAG. A3G33' ' 3 3A 3A- A7-3A' 73 3-A'" '-Ar^ - 

r\ :aAA 3GGA3 "'73 -W \ 3A7GG A3.G3'3'3"7'."- '"^3'3 AG 3GA"- ;G3 '^A3' 7\A '"^ A "^3A'^- -■:^'3A 3 ^ 3 " 37 "■A 3AA "^^fV. ^'^AA 3 
:A 3 3 3 3. .GA 3 73. 3- 3 T T 33'7A^3. G7A 33^ 3^7777 :-AAGA 3 3AGA7 373^3G7A7GAGAG73' 3 3 3AG3.AGGG7GAG7GGGAAG 
777AG 3A7G 3GC 1 GAA :^GAG73 7CAGA7 GAAG 3GAG 3 ^AGGAGGG7AA7AGG7G7G7^• 3 AG TG^ ■ ;GC7'3G r7AA77GAA 
A773~A 3A7G 3 373 3 7 TG r77A;3AG77GGAGGGGAG77A T 3(3AG7GAGGA7GA7C7\G7G3'7 37 3 3' AT7CAG 3G7AA77GG 
A777G 3GGA 3 AA^ P G FT 37GAG3 G7AG77G AGA3"C AAGG 3AGCAGAAACAGAGAAGAGAAA7GGi ' TAT7ACA7TCGGAAG 
A77AG 3AAAAAA^AA rGAGGAAAGG777G'-G777G7AAG 3GGGAAT3;G777GA7AAAA3'G 3AAGAGT77'3GAAG'''Gr aGA 

3- A G A33^ A G 7 : ;3; A '7\ A A A A 3" G A A 7 A G A 7 ^ 3AAGGGAA77^-7G-AT7777AGAAAAG^AA'^'3GAAAG-;7:A7A^'7^t7T'-A3-^7 
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tatgtgagaacaaaaaaaaaagcaaac^tg::tca-\actgctgca:cttgaacca?^ctatagacgt iagttcatccattc^ 
tt;:agcag ::'A7t ^agctcctagtttgigccagg :actgtgcta ^at^.tgtggaAoGatgaagtt : :AATATCAG^AGG^ 

CAA 3GC 7A C AGAC -=1 AAAC AGT ACTGC T 3C T CAT T ATT C ATCT GT ATGT -^C AAAC AGAACA \ TGG : ::T GC : 7TCC h TTT T 
ATT .-TACAGAGAT : ^.GAAG 703X00*51 3AGAGTG rGCTGArGGT 3CAGAA :T GT OTAAAT FA rXAAAAGT GATCAAAGX: 

taaacataa;.atg : gtgaa rGTTAC'.;G tatotaa^tg ata;:c ::t 3aata :ag ^taot aga r ;ago r :t :t : fgtt g :tt ^ 

ATT ^CTT'T'l'TAAG : GGAAX :T oGAA^^T FACAGCT TTT ^AT 3 \ATAGAG TAAC TA TTT TXT :A :GTT '.iT FT 3 TGC V 3 FGT \ 

ttttctl:otoc^c r :tgctaagaoa;:a3c:agagg tga: 3:a3aa GOAAAArA TTT ggg g : rxoA-^iAG :TCr ga^gtf 

TCC :CTXXAGT^A 3 :X ^GAGGPT :Tr:A3CAGACX :GG Z : rTIAGAXGGAr^AGTGTAGAX rX XGAA 3 3 TGAGCATAAAX Z 

agx rxcxoTi'G :x 3A3a:;o :aatag::g gaaacat rxo ::t tg : :a 33 r: :a :x g zsrcxAG x j : ::a : ::a : 3 33 ; a 3 :ga: 
CTX fctc^algxag : r3TAc;TG3AAG;.:A3AAAOAO :-oafa^^3^at:3t ; ^ :a 3 :::fgatxt '2 TFT :a3::a3fa :r:Ax ; 

TAG "^^^AG'FGC F 3C \ F F F FTAAACTG XF' \CCAA 3C F 30 3 A 3 FT ;AA F ;:A 3CT F 3 FG FC'F F ? F FT'F 3 FAA FAA X^^AAA ^ 
GAT 3TCG0G': F 3A 3 FAA3A FAAG^A 3ATAG^GA 3A FA FAA T 3 FI TFAX 3 TFFC FCX F : F 3 3T 3 3 : 3 3 AAA :A 3CC :^ 
TAT :ATT3 Al \ FT 3 F FAAA FT FT 3FT0 33' :ATAT FXA 30 F3 3AC F 3 F 1 F : \X F 3 3 FA FAAA 3-\ 3F-\A 3 T 3AX3 I FAAAT F 
XGT FTTXAA3 F FAAAXAAAA :3ATA3TA 3:'A 3TCA 3X 3 30A 3 3AG F FA I A ^ 3XT 3 3 FX FXA^ X-\ 3AA 3XA 3 FX F 3A 3A FA 3 
ACT "'FGAAAC 3 3 FT 3T 3 3 '3A FAT ";3'00T0A FA 3 30 FFA3AAAAFA 5 30 F 3F FGAGT 3 3 3 3 5 : 3X FX F FAAA 3 T 3 3A 
030' 30G33FOT \ F FAA 3A 3 3AA 30A 3AA 33F^AXXX XFO 30^3 FAG : : AAA 3 3A 3AA F OAAA F 03 3 FA 3A 3X 3 FA 3 ^ F 30AA 
AAAOAAC;r AO F^T F F FXA AO FX 3A3AO 3AA0G0CAXA TO 3 3 X 3 3 OF F A F 3 3 F 3 3AAAX 3 3 3 ^AAA'F 3 ] 3X FT I ; FAOG 3 
AGXAXAXOXO 3 33 FT 300 3TT0 3 3AAXAX00GCA TFOAA 3 3 3A3A T F 30 TFOA 3 P FGAGA TO : 3A FX 3 TO 3 3T0AA 3 TAG 
ATG FGXGAOT 3 F FA 3AA0 F FAO 3 .AiJT J J-OOOXXTCO 3i:A0AT 3TAAAA TOO 3AATAAXAAT F 3XA 3 3 FOX 3 30 7 T 30A0 
XXAOXGACAT AAFAAAAX 3A3X rAATA-:AXGOAA Tr'FA(3AATAA ^A3T7 T^TA :ATA 3XAA0 ^ 3A F .:A TTAAG E 3 rAA0A 
XXGXXCAGXT- 3 330AAAXA0 30 3A F^GATOGAXX FGA 3X 3 3 3AAAXA3A l.\A FXAAT 3X0A0X FAF^AXA 3 30A0AT FOXO 
F'AXOCA'FGAT F F 3T0 F0T' FX 3XA rAAA0']'TX0AAX0A3'AA 3A0A 3A 3T0A T'GO T 3AT 3A0A0A FT r; 3 TF 30 FAG 3A00A 
GGATTOF'GGT F F FA FAXO O\30T 3ri3;C FFiTOOOAOAO 3TAX 3 F 3A 3 F 30A 3 AO 3 30A3:TX :A0 :T OFX F 3 :AX0 F FAOTX 
TOA3-OAA'3-33- F 3AAA FAAAOAOA 3 FAG3\AT AO AGOAX ::T TFAA FA 5 F [ TmTOA F TlFF3:AXATT 3TA ::AAAFA3X F 3AXTT 
ACTTAGOOTT 3 3F0 F 3X0AO3OA FAAXAAOGOXAOOA F(3 F 3 3 FOX 3 3 OF 3 3A0-:TG'F 3Xi30AO 3i3A OFOXXOXOAAOATX 
TGATATC;TTT FAAO FAATFTAA rvrrTTAF ATTAAF^TTAF-^ 3A 30 FA 5 3 37 : r7AT-3A';>3C AOAO AT OA 3A 3A F 3AA 3AAA0 
TAXOACAXGAAOAO 3XXAAOTA'3'3T7G7'FTAAGGTX!3 OXAA 30 3A TFAAO FAO TAAA 3Gi30i ^A FT :A03A 3XX 3A ;0A070 
7GGOXCCAGA3X 30AX00 T 0 PXAATF'GOF AXGCXOAG'OF 3XX0 3 TF3FA0 FGA : FATAX70A077 T:7A07AAOA 3AA00 
AAGAGX;^.GOT FAAA FAF^OAAAXF' FATTT'I 70TCTi :A(3AT TAAA FAA ^AT 30GA T3XAi3XOi3ATOTA 3A00 TO rOTAOTGO 
OCTOAXAAAG FOAX :A(3A0A00i"' r<3GTT0TX'FXC0AATC :TXT 3 F:AF0'T3AT T3TO'3TTOTAOT TFAOOOAFT 3X0(^70 
GGCAXGAXAXO^OXX 30XA'3GG03^i:OAG<3': AXiFAX!3A(3i;'AOA FC FAOOOAA070AO(3AOXAO/\3iA7 3A 3GAAA0A 30AAAA 
AGA7GXGCCCA777 30GA'3XOO< :T7C:AOi37AXAX3TA7i:'AOOOA FOOO FA' :07G AA'FGi3GAOi3i :TA 5 AAA07i3TAA07XTX 
CAGGTGGTOA0AOT^G0CXi3(3AG'F'F(37Gi;CAGTAGGGAA(iAAAGAAXOT^ATA7X 3AGAAAAOAAi37AA 30AA707 T 7GX(3X 
GCCACAC TGAi3GAAOOCAT(3XA'3i3[3GC3T3XG{3XGAAAAAOOOGOOOOAA' 500T 3OlFFACAi3Xi3i3(3TOAOi30'3TOTAATi:OO 
AG7ACT3 TGGGAOi^OXGAOOXO(3i30GGA': CA(FTX0A(3i rXOAOAAOT FTGAOAO :AGOfFF(30(30 AA :AX0G0 AAAAOOXOO 
TOTTXAC AAAAAA7A0AA0AAAAA77AAC 0G(3GX( SXAF^XOGOG FOOOTOTAGT TOiFAAC'Fi 3000(30 3AA00T0AOOT0G0 
AGGAXCACXXGAGOOOAG3 AG!3(3A;3AGO: XGT'AG303Ai:.CTGAGATOATOi :0 AO 03(3 O'FT!3OAO0'C7 3 3ATOAOAOAA70 A 
TATOOT':tOTCXAAAAAXO(3AOF;;3;3'3TAC OAAOAOA'F' >CAOOOOOOOT OAOGO 3A00AT<3A0XA07 '■X0X0X07AOOAOA 
003 XAAF 3 0 FA33■^AA7GGAO■30F330AA3^F OOF'TA :70' 03A70 AAA.^Ol 0A00AAX(3 O'FTXOiOrOGA 3 3007AA(T: rOiO:0 
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-.0 : 3TGA,GGA 3GA J TTG^TAAG \ \ F 3TGTGGGTATG T Z Z "TAGIGGAAA'^CT .A.g:' 

:;TAAGGGAT,-\rTGA7GA::GGAG Z:Z FTATTCATTTG^A j.^ATAA :A PAGT TATTA^T^AT 

; ":gt g gt ^G gtaa :a :ag ^ 3Gga i ta ttg tgtg tgt r taa : :^tt tat tgatt r z taag tigg :ttg :;gta :;aa jag 

.AAGAAAAG oGAA ^A J TT TATGA I G TGA-^ATAAGGT :.A ? T FT Z FTC F FTGG F ? F ZTJK Z Z ^FA ZC 3TGGA I. :^A JAG 
,:^,;V^"A:": "'AGGTrFAAFG JFGGAFAA JGG^iJATA^G:A F ^ A F J A JTT J TAAA J ^ F FTT : FGG 3 rGFTTAAF JTFGT 
.'F FFG :::-aG JAGAAGAGF J JATATA ;GGG FGTT 3 FT J F F :A F F ^ 3AG JATTT ^ F ^ FG F : FGT F :AA AFGr:^. JAAAA 
A JGT V: FATGTJFTFA^-, FATT :T ' FGG JTGT JA'FT F F : : A F T F GG F FGC^A JA F FG FA FTA3AG3TG J J I TG JAT 
■ F FAT.\'F FTGTAF FT FT F'F FAAC FAA FTT rTT::A FA F F F F T F FA F FTT FTAAAT GF ZI\VV AG'F ^AT F F F F I TG FAT 
■AFAGA r FTAGTT FTFGAATTAT : T' TAGTGTAT FAT FGAA Z Z'l FTAAFGTTTF A\FrG^ ^TT^TT F T 3 F F I FT FAG 

:;; faf f f ftt'ftt ft ftt f ftttt tt r ft f'fttj J'fgaga :aa jffgt f ftt ft tt^^' ^ : fa':; ?g fg faf i afagt 

.J\TGT^F FGG'FGAFTFGAAG FTG : A' :G FG FGA o JvFFGAA Z Z FAT F FT F F FAGGT :A J F F F FG'FAAATA Z Z I Z'ZZhC 
FGAGG T'FCGAGGATAG F FA FGTP ATT FT TA FAT TTT FT Z FA JA Z.\ VZZ FGTTTF'J F FAF JTT^GG^ :GA J F : TA FT'F 
FT'TGTGAGGTGA ZGFAATG FAG FGAG'GFFAG^T FGG FAAA Z F J F T J J FATTA FA'J J FAT ^AGGGA : FA FA FG FA'F 
F'FAGT'FGATT'TT FC FTTTT Fr-T^-- nA.a.i ;t F'F F JT FTG F'FG F F F FT F F FAAvAFTT F'F F TG J FGT'/F . r [' L' V „A F FTT^ 
TTTATTTCTT'TTTAPiFATG JAT T TTA'FA FGT TTTAT TTA FTTTTTTT FTTTTT TTFTA TFTAGAFGATTA FT'TAiJ 
FATAGATTTTATTAGGT FT FTA [ A'FTAA FTT I J'JTTTTTTA FATT JTTT'FAT FAT FTG TAATTCTTA FT Z ^A FTA 
TTTGTTTGAT'GGATGTGTTAGT I TTGFXTJFiTTG'FTiFGTT ; Z FT FGT TGATATGG'F F TG FAAT'TT FTTATT ZT ZAG 
'FTTTGGGGAGAG FGltGTGATAT GFi 'G'FGATTGA'FAATG'F 5 FT F F FG FAGAAGAAG F FTA FGT'T(; ^'FT F FG- TF JAA 
iFiFAATTTGA(FTAATGTTGGAGT ZG'. "T'FT FAAJFTAT T':^T GFGA. FG F TGAAGGAGA FAGA JTiFAA .^GA/aTG^FA FA'F 
AGTTATAGTATG FGT(FGTGGAA ZGi TAGAAT rT<::GATTT GFG AATA FGAiFTT FGT FTTGGATAAATG FGG TFAAiF 
AGF'AA::TFTTT'CA FTGTGGG FGT GFi iGACATGT Fl^GA jGAT FTT FG FAAAiFGG FGT FTGATAGAT ^GGATA ZG FT'F 
■FGTGTGGAG;FATATGGAGGTGG rA'l'A'FC FAGAATGT FGG FTT Z ZG Z VGGGGAAGGG FAGATGAG FAATGT FGTGT 
FTGAAGGGGFTT XGG'FGAJGG G^TA^^A FGT A FAG A FAG F FGT AAAATGTG AATGG JGA TFGGTAGT ZAZAG ZTG 
T'FAGGAGGTGGT ^TGATG ATTG T Ai iiF'FTT(;A T FM^'^'FG'FG F F'F FTT F FTGG'FAGGTG Z'TGZGGGG FF'F F Z I GF FT^F 
'JTTTTTGGT'FTG :TTTGGTAGG - 'F'I'TGGATATGTFVFGTA } ZA Z ZAG ZAGGGTGAA TGGGAGGGiZ TFGT JTGT ZGG 
I .y : T G 'V AAA T G AG A G T ( F A G T F T T [ T' ( i T A A G T GGF AFi G AG G T F : G A T T G T ' J G A lTT G T G F F ' F 'F 5 A G ' F ( : 7 G AG T G F T A G A 
'FAGTT'FGTGACA 5TGTTATGTT ^-iFGGAAG'FATG'TFAAGA F FT F FGAGTTTGAGAAA'FAAAAT'AGAiJATAAAT' F-GT 
TTTAijGGTTGTT ;GGAAAATTAA A( A* I^ATAATGGATGTAAAA F FTGTTGAAAGTTGTTGTGGGAGATA JGAAG-TG 
T T G T' G A T T ( ; T ( J ^ G T A I F G- T T G G F T' ': (F AG T AT F G G G T G G G F A A F T T T F T A A G A T 'F AG AG A F T T G T G G I F G F A G A.--. ;F G 
'FGGAGAGTT!;-TA ^TGGGAGGTA F(F( ' AGGAGGGTGAiy JTA Z ZA ZGA'VGAGGGGGGGGGAG ^AGGTGGAA FTTT-FGG 
iFTGTGATGA'FGG':'AGTGGAGTG ZrA -G* ■:TGGGTGATAGAG F FA yFGGGGTGTGAAAAAATAAT'AAF'.ATAAGGTAAA 
AAAAGAAAGACA :;AGATTTGTG FGF (FGTAGGGGTGAGGA ;TTA FGA FTGATTAAGT'FTiFAGATAGATG FGAGAAA 
A'FTTTGAAAAGGTGGAGAiFGTGAT'' G( :GATA FGGGAGGG AGT F TGAAAAG^FTTGTTAAAGTTAT'FGGAAAAA FGG 
AATTT'FATTC-TTGTiFAGATTTG rA/v;Fi :AiFTTGAAAGTGAGTTATTTGTGG(GAGAGT'FATATT^FTiFA'FiFTGAGATG 
A A G C 7 G T A G A G A AAAA G A A G G G T (F F G A T G A ? F G G G A G A G G AG A 5 ' F G A A T A F^ G AG. G A G G A A G T G A A AAA i F AA C T' A T A 
GTAAAAGAGAAGGTGAGGGGAATGATGGAGGGGAAAA'FTGGA FAAGTGTAGAAG.GGAATATTCAi ;AGTTiFAGA(:^T 



G^FI 



GAGF'TGTGA:FAGGGGA'FGTAAGAAAAGGGAT!FTT FA'FTG(^ 
■GTA':TTAAAAAATGGC^AGATTTGGGAGGGAG(FAG FGACTG 
GGGAG'FAAFGATGGAATTATTGGGAAATGGAGTGFGAGGA 
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TATAAAGCAP-: AATATCT^fTGTTTT.-ATTTCAGAATATTGTGrjTGTCTGTCAr^CATATGTATATCAGCTACAAAATATAT 

■: ;'AA:- :rGG/^ TT-:":TT7GArAAAG:"AG':T: aggaaaaagaggaacaaagagat vatttgagaat i'aaattatatat': tt 
taagatgag: :. tgaggttgA':':'"'Ataa^aa^.gatggaataagaattggaagg rAAATGTTT-. GGT : :ggaacgi.;a': g::':": 

.. ■ — - 7 J AT GA T G TP.G T A G T l: G '1 AATGTG TT GTAAGGGAGGTC A JA JAGAAG/-.: AGA T .^GA TGAGGGGG JGG 

T .-GAGGAAAT/.AGAGGAGGGAAGGGC.GGAGCT:. TTGG ^GAATG :':TAAi:GC r .y: rAGTAA rG AAG-;ATGAG'rTAGT'I GGG 
ATATGTGAG^^ GGT':': TCTFTT A':'ACC ATGAC G'l ATGG ATG AATTT ATAATC T .^AAAGAG 3AG TTAAAAT AAT AATTAAAA 
GTTACGAGGT': AAGTGGTAAACTTTTTATTIT'I TAGG TATTTGGGGAA^^AAG FGTTTT rAAAGTATACA';:GTAAGTGCTT 
TTTAAAATGPGTACAGATGAGATAG':'TTAA':T::GATArGTATTGCCGTAGTGrTTGGGA3AGAGTi^:G FTGAGAGGAAGG 
TCAAAAAAGC GGTGAGGGGGCTGCAAATCC TC TGGG :TGGGT';AGGAAGA T :A TATAG ZTGTGTA .JTA'JG^: AG AGTAGA 
AAAGAGAGT^ CAAGAGAGGGG ATAGC ATGTAA:: :TTT :GCTGAGTAAG':GAA 3GATAGG : :AACA'; .:TATG^,TrATTAGAT 
TGTGG':GTA/. AAGAATAAGAGTTAGATGGTAA:-- I'TATATAGTGGTGGAiG:': TAA:TGAAA TAGC-GA ;AATA^:JGCGTAGTA 
AGGTAGAAT^ 'I TGGTGA':TAAATATC CCC^^Z C'l TT :A':^AT ACGTGTTGTGG A FT TG :^G TT TG T'l TT TTA' :A^:TrGTCTTTT 
GTACGAGAG'I GGATAGATTTGCrTGP.TGAG'I G-l AGLiAAGGATGTTGAGTGC T :;i:ATTG T TAGGC GTAG':;':'::TGGAACAAA 
CAGAGAAAACATACGCAATAAATATTTGTTG ATTG AG TAAATGAATGAATG AT'.AAGTAG Z :CTG-GT :C :A<oAAGTGC AGT 
r-GCAATAAGP P TGTAATGCAAGCCAC ATATA'IV AT rT "AAAAATTGTA'.T. A'T.AJATAT TAAAAATAATAATAGGGCAAGT 
GGAG'J-GGGTrA^'ACATGTAATAGGA':- G AGT':T( ".GAAGAGCAAGGTGGGGAGAT^AAGTTGAGGGC Ai::;GA':^TTTGAGAGCAG 

a:tggggaa;- tgggtaaaggggatl tg: AGr,-: aaaaagatataaaaaat^g\aG'::aag:g tggtG'::; :a :i:T:<:A:GTGTAGT 

GGGAGGTAG'IC GGGAGGGTAAGGTGC^GAGGATl GCTT'oAGGGCAGAAG(T:': ■AAiy:^GTGGAGTGAG':'::ATGA'-GG--GTrAG 

tgi:al'il::al !_gtgggtgagagagtgagaccgtgt':t':aaaaaataatgaG':atgataaaaagaaA':cai.^'::aaaattaag 

TTTAGTA(2TP 1 ATTTAAGGGAATATATATAAAATATTATTTCAATATGi.;TT'.T.:A':TATAAAAAAT TATTTTAGAGTGTTT 
TATTTGCATPTTAAGTGTTTAAAAA':GTGATG'IGTAGTTTGTAGTTAGAGGA^:lA:TGGAGTTAi■■GA■::i':^G^:^:AGATTTTA 
AGTGGACAGT^ GGGAGAGGGGGGCACTGGGTA!: ■: A TATTGGAT AGTGGv:ATTGTAGAAGG rTTi:A'.:;GTTTTTGAACTGC;A 
TGGGTi::T(^AT'ITGTGGAGTGAGAATACAGATAAGCAAAGAAGTGGGAGTAGT':T:':TGAAGTAAi--AATGA':A*:}GGTATGAT 
TGAGAGCGGCATGAGGTTAGGTAGGAGAGAAAC TT'ST' K;GGTTGCAG'AATAA':5i:AATTTG TGAA'I A F TG' y:TGTAGCTGTT 
CACAGTATTTGTGGGCGAAGTCGCA(3ATGATTlGT':AAGTGCAG-ATAGTTAA':TrGGGGAGGAT(-G'::TGGAi::TTTTTAAAG 
TGATGG.CACAAAAAAAGATATTGAAGGTTGGTLGTGT':^ATTATATATTCTAAATATGGAGTTAi:-AAAA'TA(;<^GGTTTTAA 
GAATGGCTAAGAGTAAAGCAAATTAGTATGTTTGT rTGGTGAAAATTA^^AGAAA'TFTGA rATGi: GATGATAGGGGTGTTC 
ATTTTATTTGGAAAAGTGTTCTATGAAAGGTTATTAGAGAAAATTTTGTGATTA■;GTTGATGG::T■:GC^:T^^:TTCAGGAA 
GGTGAAGGGTGGAGTTGTCAGTAGGAGATAAGAAT ::TGATAAAAATTAAACATGAATA T AGTGiVA'TAGA F'lGrGATTGGGT 
TTGTGATGGCAGACATTGTTTTAAATTCGATAATT :tATTGTATAAA 5AGTG :Tr':TGTATG^AGAATAGA TGGTTTTAAAA 
ACAAAGAAACAAACAAAATTTAGAGTTGTGATTGGTAATTGTGGTTGGAAGTATGGTTT :AAAi:AA :' :AGAAGGTTTTGTT 

ttg^gtttgaatgtaatttttttgttttttgttttt:;atagggagtctgagtgtgttgcg:agG':t ::;gagtgcattggcac 
catgtgagctcagtgcaacgtggacctccgtggtt :aagcaattctggtgggtgag-:ct :gtgagtaggtgggattacag 

GCGTGG AGGACGACGGi^TGACTAATTTTTGTATTT rTAGTAGAGATGGGGTTTTAGGATGTTGGGCAAG'^TGGTGTGAAA 
'FTGCTGAGCTGAGGTGATGGAGGTGCCTCTGGGTGGGAAAGTGCTG 
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;:^oAACAAT7T7v:7CT:A7GTG':-ATo3rTC':-:TAAAG7GTTGGCTGAGCATTGTCCACATGGGTG 
A7Gi 'AAAGG;A7CAC7GAAG':AGGAGGAGTTGGGAAAAAATACAAT ::A77GGGAAT rCGTGTAGC 
at:; ^AAT.^TG. ~-""TA:AGG.;AG.^;'AGAAG7ATTGATA'T^AGAGTTC "CTGGTGTTT rCT'GTTGTA 

g;aag7agt;;agc taaaagg;;ttcag ;Tv;cttgaaatgagaatgg :tggaT(;aaaatcgcaggt 
catgatttaaaggartgtagtgaga'ragcagacatcctcacatagagaaaactctgaatgggtg 
ggggagaaggagtcaaatggcctggatctttttcttgggcgtcaaagtcgtccttgt :.tcatca 

TGCTTGGAGTATTG:;GCAGGACC1GA:;TGGAGGGATGAT:.^GCCTGTGTGAACTTC FGAAG'.^GTA 
TGTATTATCTGAGAAAAACTAG'GATGTGCACTAACAGGC:;AGTG/^AAGGTATCTTAG rGA-.;TTC 

tggtgattgc^>^ag ;gaa(:5gcg rA;;.;TTTTATAACATGATATCA;'.AGA :tggatg TAAAATTGT 

G7^ TGATTTGGTAAAATAATGAT n G A'l'TTAGATTTTTGTATTTT/vA'I'G' :AA!:;GTA FT ;TT' :AGC 

■■7:aaataaggaaagagtttagtg'1 gg;7\ggaaaggttgg:t;agta ;';a ;ggagaga(^ :ataagt 
a;:ctgtgggttggg ;':ctg-;t';a;^.gtagtaagtatgagt';';';agg rTTAGTTAGGv^A i'T!;'.;tga 
agtggaaaagtgcctagg(^tati^ i G;"rTGGCTCCTGTTCvTrTAi.;A TGT :gctagcat ;a(t;tca 

GP TTGTGGAGTCAG ;AGA';GG';A.^GT:;TGTGACTGTGTC':i:T;Ai:ATGAGACAATA VC :^T;'":TGT 

g: gtgtg7caacgggtagttagg;-tagataatagaaggtvt:i"^gi;a3gtgtg(^tt rT(.;;AT(:^TCTC 

TAGACTAGGTGGGCTTCGAGG';-.^AGTr'AGTCTCATCCAAA';TA7G:;TTGATATTT'3i.^ ;i:i(;AGAA 
GGGGTAGCCCAAAAAGTTACGAGi: ATTTGTAGTATGCATTTTTTT3GA;.AA(^GATAT rCi:AAAA 
TC TGAAATGCCAAG'^TA7AGACGT GG T7TT7G7AAAATAATTTTGT'rGGTAGTATAA FTTACAT 
ATAATAAAATTGAGACATTTTAGGTGTACAATTTGGTi'^AA'TrT'^G SGAAGTTA(^A'Tr :A(:TTAA 

cgtttgct'::agtgaagatatagap.cagttcttttatcgtaaagi:gttgg<:cagcG'::(:^ :ttttac 
A." tgtgcT';tccggagggcagagi:gt;;gaact«::a<::gcaati:tgti7ac rGACTTCT'.5T :a(;':ata 

A 'I T ' r T G C T T a T G T G Li AG C T T G A '[ A T G C T G T T AG AG T A '::G":AC AAA G G T T C T T T T T T T G A ' .AAC A 
GGGTGTGA'GTCTi3TGAGGGAGGGTGi;AGTAGA(:;AiK^TGT:;ATGTGAG^G :i:AGT(^GAA :(:T'::AAG 
CT CGCAGGATCAGATGATTCTGGTGGGACCTCATCCTGCiTAAGTA 3GGGi:;GAGTAGA ^i:^(:GCAT 
GGCACGACACCTGG^':TAATTTTTGTACTTTTT<3TAGAGAi;AGG'^GTGTGi^CTATGrT ^<::(:':AGG 
CTGGTGTT'GAACTG :TGGGGTGAAGG!:;ATGGT::CTGCGTi;Ai:y:GT ;GG AAAi^T(^G n.^ .^GATTAC 
AG:TGAGCCACTGGA';CTGGCGGrAAAGGT TGATTTTTAAAAlIAGATTT 7;TGTTAAA rT'lIAAGA 

ttggctacatttttatatgaatgcgaattgtti;af^.^gtgit;tatatgtt ^ttatafta rtt;;a(:;c 
actaaatggcagatgtgtgccaai:;tgagataaati:tgacaaatgatmggttt(3TAAAa<:cagc 

AGTGAATArTCAGTTGCTGTGTGAGAGAGGTCGAi^CCGT':GTGTA :TCAGTTGCT :A :A'::AGGA 

caggagcagtcttggtggttctggtgcttatcttgaagai^gttaggttagttttrst ttgtagt 
tp.ttagttggaaaggagttctg^ggttagaaattttgtaaggttg :g :t :agtttg gggtaaccg 
cgattttgtctggtgtaacaatttaggcggggtgtaagtgtgaatcttt 
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